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Harbor  of  refage  at  Hyannis,  Mass.,  31 ;  harbor  of  rofugo  at  Nantucket,  Mass.,  32 ; 
Wood's  Boll  Harbor,  Mass.,  ;13:  Waroham  Harbor,  Muss.,  34;  Wcslport  Harbor, 
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■wvej,,  43.  ^,  , 

8872  BHG  87 1  ,  „„ej  by  CjOOQ  IC 

95720  ^ 


II  CONTENTS. 

In  CUAKOE  OP  Lieut.  Col.  D.  C.  Houstok,  Corps  of  Enoineers — 
TbaoMaBiver,  Coqq.,  43 ;  New  London  Harbor,  Codd.,  Coniieot)oDt  River,  Muss.  au<l 
Coon, 44;  Cljntoii  Uurlior,  Conn,,  New  Haven  Hsrbor,  Conn.,  46;  hreabwater  at 
New  Huveo,  Codu.,  47;  HilfonI  Harbor,  Coon.,  HooaatODic  Biver,  Conn.,  4t>; 
Bridgeport  Harbor,  Codq.,  Blauk  Kock  Harbor,  Conn..  49;  Sonthport  Harbor, 
Conn.,  Norwalk  Harbor,  Conti.,  50 ;  Stamford  Harbor,  Conn.,  Port  Cbeater  Harbor, 
N.Y.,51;  Mamaroueck  Harbor,  N.  Y.,  Echo  Harbor,  New  Roclielle,  H.Y.,  52;  New 
Roclietle  Harbor,  N.  Y.,  East  ClieatorCreek,  N,  Y,,  53;  Greeoport  Harbor,  N.Y., 
Port  Jefferson  Harbor,  N,  Y.,  54 ;  FlnnhinK  Bay,  N.  T.,  remuviug  saoken  veasela  or 
craft  obstructing  or  endangering  Davigstion,  eiamiuatious,  55. 

Ik  CHAitUE  OP  Lieut.  Coi~  W.  McFarlanp,  Coitpe  op  £MOiKB£it»— 
Hndson  Kiver,  N.  Y.,  56;  barbor  of  Sauserties,  N.  Y.,  harbor  at  Rondont,  N.  Y.,  57; 
Harlem  River,  N.  Y.,  58;  removiug  obstruclions  in  the  Last  Biver  ami  at  Hell 
Gate,  N.  Y.,  59;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel.  N.'Y.,  liO:  Gowaniis 
Ba7,  N.  Y.,  61 ;  New  York  Harbor,  6-2 ;  Sheepsbead  Bay,  N.  Y.,  Canarsie  Bay,  N. 
Y.,  64 ;  Snmpawanns  Inlet,  N.  Y.,  Channel  between  Staten  Island  and  N.  J.,  60 ; 
Rarltan  Bay,  N.  J.,  66 ;  examinations,  67. 

Im  chahqe  of  Libct.  Oeoroe  McC.  Derby,  Corps  op  Emgi.vebrs— 
pMsaio  River,  N.J., 68;  Elizabeth  River,  N.  J.,  69;  Rahway  River.N.  J..70;  Wood- 
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Qa.,  149;  Doboy  Bar,  Oa.,  150;  Bronawick  Harbor,  Ga.,  151;  entrance  to  Cnniber- 
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River,  Fla.,  UM;  examination,  154. 
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157;  Pease  River,  Fla.,  Manatee  Elver,  Fla.,  1G8;  Tampa  Bay,  Fla.,  159;  With- 
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Oa-andAta.,  168;  CbatcaboocheeBiver,  Ga.  audA]a.,TallapooeaRiver,  Ala.,  !&}; 
C^awba  River,  Ala.,  Alabama  River,  Ala.,  170;  examination,  171. 
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vey of  Arkansas  River,  Ark.,  from  Little  Rock  toils  moutb.  Petit  Jean  River,  Ark., 
Si06;  Fonrclie  Biver,  Ark.,  Wbile  Biver,  Ark.,U(r7 ;  Black  Biver,  Ark.  and  Mo.,  SOS; 
Saint  Francis  River,  Ark.,  L'Angnille  Biver,  Ark.,  209 ;  examinations,  210. 

In  cbarqb  or  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  tbe  Mississippi  and  Miasonri  rivers,  210;  Misaisiiippi 

Biver  l^tweentbeOliio  and  Illinois  rivers,  Sll ;  Gasconade  River,  Mo.,  Osage  BiTsr, 

Mo.  and  Kans.,  214;  examination,  iilb. 

e  Capt.  Clinton  B.  Sbars,  Corps  of  Engineers- 


Ik  CHABOB  OF  Capt.  E.  H.  Bdffner,  Corps  of  Enginbbbs— 


I.v  CHARGE  OF  Maj.  a.  Mackenzie,  Corps  of  Engikkbrs — 

g-boats  aud  dredge-boats,  etc.,  Hiamsaippi 
3  mouth  of  the  IllinoiB  River,  218;  Misaissippi 
Biver,  from  Saint  Paul  to  Des  Moines  Bapids,  Dos  Moines  Rapids  UissiHSibpt 
Biver,  219 ;  operating  and  care  of  Des  Moines  Rapids  Canal,  220 ;  dry  dock  at  Des 
Moines  Bapids  Canal^  removal  of  bar  in  Mississippi  Biver  opposite  Dubaqne,  Iowa, 


' ;  operating  and  care  of  Des  Moines  Rapids  Canal,  220 ;  dry  dock  a 
tpids  Canal^  removal  of  bar  in  Mississippi  Biver  opposite  Dubaqne,  ] 
;  ice-harbor  at  Dubuque,  Iowa,  harbors  of  rMoge  on  Lane  Pepin,  at  LakeCity, 
jHinn.,  222 ;  liarbors  of  refoge  on  Lake  Pepio,  at  Sl«okholm,  Wis.,  223. 

In  cbaros  of  Maj.  Cuaklbs  J,  Allen,  Corps  of  Enoinebbs — 
Pteservation  of  the  Falls  of  St.  Anthony,  Minn.,  constraction  of  lock  and  dam  on 
the  Misaissippi  Biver  at  Meeker's  Island,  Minn.,  223;  Mississippi  Biver  altove  the 
Falls  of  St.  Anthony,  Minn.,  reservoira  at  heBdwat«tB  of  the  Mississippi  Biver, 
224:  Chippewa  River,  Wis.,  225;  Chippewa  River  at  Yellow  Banks,  Wis.,  226;  St. 
Croix  Biver  below  Taylor's  Falls,  Minn,  and  Wis.,  Minnesota  Biver,  Miuu.,  327 ; 
Bed  River  of  the  North,  Minn,  and  Dak.,  2i6;  construction  of  lock  and  dam  at 
Goose  Rapids,  Bed  Biver  uf  ihe  North,  Minn,  aud  Dak.,  22i> ;  examiuations,  2£9. 

Iw  CHABOB  OF  LiBUT.  Col.  J,  W.  Barlow,  Corps  of  En-oinbkrs— 
Tennessee  Rivpr,  230 ;   l^ench  Broad  Biver,   Tenn.,  231 ;  Little  Tennessee  Biver, 
Tenn., Hiawossee  Biver,  Tenn., 232 ;  Clinch  River, TenD,, Dnck  Biver,  Tenn.,  Cnm- 
berland  Biver,  Tenn.  and  Ey.,  233:  South  Fork  of  Cnmberland  Biver,  Ky.,  Caney 
Fork  Biver,  Tenu.,  235 ;  examinations,  230. 


>y  Google 


trt  CBAKGE  or  LuuT.  Col.  Wm.  E.  Merrill,  Corps  of  ENaiiiERR»— 

Oblo  Blver,230;  operating  and  careof  Davifl  Talaad  Dam,  Ohio  River,  MoQODgahelft 
River,  W.  Va.  and  Fs.,  238;  operating  antl  aare  of  lock  and  dam  No. 9,  UonougB' 
heU  River,  AlleKhenv  Biver,  Pa.,  dam  at  Herr's  Island,  AllezbeDy  River,  S39;  ice- 
harbor  at  moatE  of  MDakingnm  River,  Ohio,  operating  and  care  of  the  locks  and 
dams  OD  the  Masklngam  River,  Ohio,  240 ;  harbor  of  ref^o  i 


harbor  of  refuee  at  mouth  of  Great  Kanawha  River,  W.  Va..  BIk  Bandy  River,  W. 
Va.  aodKy.,  ^1;  Gayandotte  River,  W.  Ta.,  Little  Kanawha  River,  W.  Va.,  \t*i; 
Buckhannon  River,  W.  Vo.,  243;  examlDBtioD^  243. 

Ik  charok  op  Mu.  Auoe  Stick^het,  Corps  op  Enodtsbrs— 

Falls  of  the  Ohio,  LoaisTille,  Ky.j  244;  Indiana  Chnte,  Falls  of  the  Ohio  Eiver,  op- 
eratiuK  and  care  of  the  LonisvUle  and  Portland  Canal,  246|  Waba«h  River,  lud. 
and  111.,  246;  White  Biver,  Iml.,  Kentucky  Biver,  Ky.,  247;  operating  and  keepioi; 
in  repair  lock*  and  dams  on  the  Kentncky  River,  Ey.,  improvenient  of  TradewateV 
River,  Ky.,  248;  examinations,  419. 

In  CHABOE  OP  LiKDT.  Col.  WiixuM  P.  Craiouill,  Corps  op  Ekginebes— 

OreatKanawhaBiver,  W.  Va.,349;  Elk  Rir 
of  Wllaon^  In  Grayson  Connty,  Vs.,  to  the  i 
examinations,  253. 

LAKE  HARBORS  AND  RIVERS. , 

In  coAROR  OP  Capt.  James  B.  Quew,  Corps  op  Bnoinebbs— 

Harbor  at  Daluth,  Hlnn..  263;  harborat  Snperior  Bavand  St.  Loois  Bay,  Wis.,254; 
harbor  at  Agate  Bay,  Minn.,  harbor  at  Grand  Marais,  Minn.,  '255. 

In  duxoE  op  Capt.  Charlbs  E.  L.  B.  Davis,  Corps  or  Enoikkkks— 

Ashland  Harbor,  Wis.,  Ontonuon  Harbor,  Mich,,  256;  Eagle  Harbor,  Mich.,  estati- 
liehntent  and  maintenance  of  harbor-IiDes  in  PorCatte  Lake,  Mich.,  Marquette  Har- 
bor, Mich.,  257:  harbor  of  refuse,  Grand  Maraia,  Mich.,  26f);  Manistintie  Harbor, 
Mich.,  Cedar  Biver  Harbor,  Mich,  35!);  Menomonee  Harbor,  Micb.  and  Wis.,  Ocontu 
Harbor.  Wis.,  260;  Pensankee  Harbor,  Wis.,  Qreen  Bay  Harbor,  Wis.,  261 ;  hnrbor 
of  refuge  at  entrance  of  Slnrceon  Bay  Canoi.  Wis.,  Ahnapee  Harbor,  Wis.,  262 ; 
Kewaunee  Harbor,  Wis.,  Two  Rivers  Harbor,  Wis.,  263;  Maoitonoo  Harbor.  Wis., 
264;  Sheboygan  Harbor,  Wis.,  Fort  Washington  Harbor,  Wis.,  26&;  exaoiinaiiou, 
266. 

Im  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engixieer^— 

Harbor  of  refbge,  Milwaukee  Bay,  Wis.,  266;  Milwaukee  Harbor,  Wis.,  367;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  266;  Waokegan  Harbor,  III.,  269;  Fox  and 
Wiaconria  rivers.  Wis.,  270. 

In  chargb  of  Maj.  Thos.  H.  Handburt,  Cobps  op  ENOtNEEits— 

Chicof^  Harbor,  111.,  272;  Calnmet  Harbor,  111.,  273;  Illinois  River,  III.,  274  ;  Calu- 
met River,  111.  and  Ind., 275;  surveys  for  Hennepin  Canal,  276;  examinations  and 
survey,  277,  _ 

Ik  charge  OF  Capt.  D.  W.  Lockvood,  Corps  of  Enginerbs— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  277 ;  Frankfurt  Harbor.  MicU., 
harbor  of  refnge  at  Portage  Lake,  Mich.,  278;  Manistee  Harbor,  Mich.,  Lud ing- 
ton  Harbor,  MiCh ,  279;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich., 
•i80;  Mnakegon  Harbor,  Mioh^  Grand  Haven  Harbor,  Mich.,  2S1 ;  Grand  River, 
Hieh.,  Black  Lake  Harbor,  Mich.,  282;  Sangatnok  Harbor,  Mich.,  South  Haven 
Harbor,  Mich.,  283;  Saint  Joseph  Harbor,  Mich.,  Michigan  City  Harbor,  Ind.,2S4; 
examinations,  386. 
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Ix  cfuncK  OF  LiELT.  Col.  O.  M.  Po«,  Cobpb  or 

.  _.  ,  operatiufc  and  MTB  of  Bt.  Uarr'a  FaDa 

.  Muy'a  F&ltfl  Cuul,  Uich.,  B»  Lake  Cli*nti»l, 
St.  Mary's  Uiver,  Mich., 'J87;  Harbor  at  Cheboygan,  Uich.,  248 ;  Harbor  at  ThDD<ler 
Ituy,  Micb.,  Harbor  at  Aa  »able,  Miah.,  Ss^dbw  Biver,  Mich.,  J)^ ;  harbor  of  ref- 
ii^e  at  Snnd  Beach,  Lake  Huron,  Utcb.,  ^90;  Hteaio-laaiich  or  tag  forbiu-borof  i«f- 
iijjeat  Band  Ueach,  Lake  Haron,  Miob.,  ioo-haiborol  refae^  At  B«ll«  Kiver,  Uich., 
t>l.  CUir  Flata  Canal,  Uich,,  'i»l ;  operating  and  ear«  of  St.  Clair  F1»U  Canal, 
Mich.,  'JS2;  CliDton  Itiver,  Uich.,  Detroit  River,  Uich.,  292;  examinationsMidaar- 
vey,  394. 

I^  CQABOK  OF  Mai.  L.  Cooheb  Overuan,  Corps  op  EmgiKeebs— 

Monroe  Harbor,  Utch.,  294;  Toledo  Harbor,  Ohio.  295;  Port  Clinton  Harbor,  Ohio, 
SandDsk;  Citjr  Harbor,  Ohio,  297 ;  Sandusk;  River,  Ohio,  Hnrou  Harbor,  Ohio, 
'MS;  Termiliion  Harbor,  Ohio,  Black  Biver  Harbor,  Ohio,  299;  Bock;  Biver,  Ohio, 
Cleveland  Harbor,  Ohio,  300 ;  Fairport  Harbor,  Ohio,  Aahtabnla  Harbor,  Ohio,  303; 
CoDDeant  Harbor,  Ohio,  303 ;  examinationa  and  anrveya,  303. 

In  charoe  ofCaft.  F.  a.  Uauan,  Corps  op  ENourKCRs— 

Erie  Harbor,  P«dd.,  Dunkirk  Harbor,  N. ' 
ara  Biver,  N.  ¥.,  Wilson  Harbor,  N. 
Harbor,  N.  Y..  307. 

In  charob  of  Capt.  Carl  F.  Palfrbt,  Corps  of  Enoinbbrs— 


In  charqe  up  Uaj.  U.  B.  Adaus,  Corps  op  Knginebrs — 

Ogdenabai^h  Harbor,  N.  Y.,312;  GrssB  River  (at  Uaaaena),  N.  Y.,  breakwater  at 
RoQse'B  PolDt,  Lake  Cbaniplain,  N.  Y.,  .113;  Swanton  Harbor.  Vt.,  breakwater  »t 
Qordou's  Landing,  Lake  Chaniplain,  Tt.,  Plattahnrich  Harbor,  N.  Y.,314;  BnrlinKtOB 
Harbor,  Vt.,  Otter  Creek,  Vt.,  316  ;  Tlconderoga  River,  N.  Y.,  NarrowB  at  Lake 
Champlain,  K.  Y.  and  Vt.,  316 ;  examinationa,  317. 

PACIFIC  COAST. 

In  charoe  op  Col.  Q.  H.  Ubndbll,  Corps  op  En'gineerb — 

Oakland  Harbor,  Cal.,  317;  Redwood  Harbor,  Csl.,  snrvey  of  San  Franoiaoo  Harbor, 
San  Pablo  and  Snlaan  bays.  Straights  of  Carqninez,  and  months  of  Sacramento  and 
San  Joaquin  rivers,  31H ;  removing  sunken  vesaets  obstrncting  or  endangering  nav- 
igation, 319. 

In  cttAROB  OF  Maj.  W.  H.  H.  Brnyaurd,  Corps  of  Enqinrbrs— 


F  Capt.  A.  H.  Payson,  Corps  of  Engineers— 

Jiinqitin  River,  Stockton  and  Mormon  Blongbn,  Cal.,  Uokelninne  Biver,  Cal.,  SSElj 
Sacramento  and  Feather  rivers,  Cal.,  332^  Petalama  Creek,  Cal.,  Hnmboldt  HaT' 
bor  and  Ba;,  Cal., 323;  Colorado  Biver,  Kev.,Cal.,  and  ATiE.,334;  examioatioD, 


In  csarob  op  Capt.  Cbarlbs  P.  Powbli,  Corps  of  Enginebrs— 


Month  of  the  Coqnille  River,  Oregon ;  entrance  to  Coos  Bay,  Oregon,  3S6 ;  Umpqna 
River,  OreKon,  entrance  to  Yaquina  Bay,  Oregon,  326 ;  month  of  the  Colambia  Biver, 
Oregon  and  Wash.,  327;  constriictionof  canal  at  theCasoadea,  Columbia  River,  Ore- 
gon and  Wash.,  Cbehalid  River,  Wash.,  328;  fikagit,  Steilaquomish,  Nootsaok,  Snoho' 
mish,  and  Suoqaalmie  rivors,  Wuxb.,  gauging  watersof  the  Colnmbia  River  and 
principal  tributaries,  Oregon  aud  WaBh,,  Si9;  examiuatiooB  and  Burvefs,  330. 
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Is  CHUca  OT  Maj.  W.  A.  Jokes,  Coups  of  Engikebbs— 

Columbia  bad  Lower  Willamette  riven,  belotr  PoTttund,  OregoD,  Upper  Willtunette 


EIAMLVATIOSS,   8UBVEYS,    AKD  CONTIXQEN'CIES   OP   EIVERS  AND  HAR- 


MISCELLAKEOUS. 
Ix  cuABOK  OF  Maj.  O.  J.  Ltdecker,  Corps  of  Enginbeiu— 


E  OF  Col.  Joas  M.  Wilsos.  U.  8.  A.— 


ImproTeinent  and  care  of  PublJo  Bnildiaaa  and  QrooDds  in  th«  Oiatiiot  of  Columbia, 
336. 

BRIDGIKO  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Bridge  of  the  KeDtncky  aod  Obio  Bridge  Compati;  aorosatbe  Obio  River  between 
CinciDnati,  Ohio,  and  Covingiou,  K;..  brldEe  of  tbe  Stat«n  iBland  Rapid  Traniit 
Compan;  across  Artbnr Kill,  Staten  Island  Snoud,  337;  cbaractor,  etc.,  of  bridge 
lo  be  oonsimoted  acroaa  tbe  Miss  las  ippi  River  at  Saint  Loais,  Mo.,  gniding  dike  at 
tbe  brides  of  the  Pittsburgh  and  Lake  Erie  Railroad  across  tbe  OhioKiver  at 
Beaver,  Fa.,  33ti;  bridge  across  the  W ilia tnetto  River  at  or  near  the  city  of  Port- 
laod,  Oregon,  railway  bridge  across  Red  River  at  Shreveport,  La.,  bridge  across  tbe 
Wlllamelts  River  at  f  alem,  Oregon,  339 ;  purchase  and  reconBtructioD  of  Aqueduct 
Bridge,  Geonetown,  D.  C,  bridge  acioss  tbe  Eastern  Branch  of  tbe  Potomac  River, 
D.  C'SM. 

MISSISSIPPI  RIVER  COMMISSION 340 

ESTIMATE   OP   FUNDS   FOR   THE    IMPROVEMENT    OP   THE    MISSISSIPPI 
RIVER  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  ISdQ MO 

MISSOURI  RIVER  COMMISSION 341 

YELLOWSTONE  NATIONAL  PARK 342 

A.SKUAL    WATER-LEVELS   OF   THE'   NORTHERN    AND    NORTHWESTERN 
LAKES 343 

FEINTING  AND  DISTRIBUTION  OF    CHARTS    OF    THE    NORTHERN    AND 
NORTHWESTERN  LAKES 343 

MILITAKY  AND  GEOGRAPHICAL  MAPS 344 

EECONNAIS8ANCE8  AND  EXPLOEATIONS 344 

B8T1MATE  FOR  AMOUNT   REQUIRED   FOR   SURVEYS  AND   RECONNAIS- 
SANCES IN  MILITARY  DIVISIONS  AND  DEPARTMENTS 345 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 34.1 

STATEMENT  SHOWING  THE  BANK  AND  THE  DUTIES  OP  OFFICERS  OF 
THE  CORPS  OP  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30,1887 ai7 

LAWS  APPECTDJG    THE    CORPS  OF   ENGINEERS,    49TH  CONGRESS!   2D 
SESSION,  1886-'B7 371 
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C0KTENT8. 

APPENDIX  No.  1. 
REPOBT  OF  MAJ.  WH.  B.  KING,  CORPS  OF  ENGINEEBS. 

of  Ei„ 

ili 

APPENDIX  No.  3. 

BEPOET  OF  LIEUT  S,  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

Libnr;or  the  School  of  Application  at  Willets  Point,  N.  Y 433 

RIVERS   AND    HARBORS,   ETC. 
APPENDIX  A. 

REPORT  OF  MAJ.  JAEED  A.  SMITH,  CORPS  OF  EHG1NEER8. 

IMPROVEMSKTB.—Labeo  Channel,  Me.,  436;  Hoose-a-becBar,  Me.,438;  Narr^nagus 
River,  He.,  441;  Bnngor  Harbor  and  Penobscot  River,  Me.,  44!i;  B«lfa«t  Harbor, 
Me.,  445;  BockUnd  Harbor,  Me.,  446;  Portland  Harbor,  Me.,  448;  channel  JD  Back 
Cove,  Portland,  Me.,  451;  breakwater  at  month  of  Saco  Biver,  Me.,  453;  SacoBiver. 
Me.,  455;  Kennebunk  River,  Me.,  «6I;  York  Harbor,  Me.,  462;  Portamoath Harbor, 
N.  H.,  463;  Cocheco  Eiver,  N.  H.,46e;  harbor  of  refuge  at  Little  Harbor,  H.  H., 
468. 

ExAMniATiONS  AND  SDRVETB. — Big  Rspids  of  St.  John's  River,  Me.,  471 :  St.  George's 
River,  Me.,  fVom  Warren  to  Thomaeton,  473;  Matinicne  lale.  Me.,  witn  a  view  to  a 
harbor  of  refage,  475 ;  St.  Crois  River,  Me.,  from  Ferry  Point  Bridge,  at  Calais,  to 
Breakwater  Ledge,  477 ;  Bar  Harbor,  Me.,  with  the  view  to  eetabliHliing  a  break- 
water atMldeepenlna  the  waters  of  said  harbor,  and  especially  the  ohannel  between 
Rodick'B  island  and  Mount  Desert  Island,  481 ;  Bellamy  Biver,  N.  H.,  484. 

APPENDIX  B. 

REPORT  OP  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OP  EHGINEERS. 

Improvkuknts. — Newbnryport  Harbor,  Mass.,  489 ;  Merrlmao  River,  Maea,,  403 ; 
Ipswich  Biver,  Mass.,  495;  harbor  of  refaEe,  Sandy  Bay,  Cape  Ann,  Mass.,  497; 
Oloncester  Harbor,  Mam.,5W;  Lynn  Harbor,  Mass,.  5(B;  Boston  Harlior,  Maen., 
511;  Maiden  River,  Mass..  5!20;  Hingbam  Harbor,  Mass.,  5Q0;  Scitnate  Harbor, 
Mass.,  523;  Plymouth  Harbor,  Mass.,  5S5;  Ptovincetown  Harbor,  Mass.,  5^. 

APPENDIX  0. 
REPORT  OF  MAJ.  WM.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

IMPR0TBHENT8.— Harbor  of  refage  at  Hyannls,  Mass.,  532;  harbor  of  refuge  at 
Nantucket,  Mass.,  b34  ;  Wood's  Holl  Harbor,  Mass.,  S.'H ;  Warehsm  Harbor,  Mass., 
540;  Weatport  Harbor,  Ma8».,  543 ;  Taunton  Biver,  Mass.,  544;  Warren  Biver,  R. 
I.,  547 ;  Pawtncket  Biver,  B.  1.,  548 :  Providence  River  and  Narragansett  Bay,  E, 
I.,  650;  removal  of  Green  Jacket  Shoal.  Providence  River,  B.  I.,  553;  Newport 
Harbor,  R.  1,,  654 ;  harbor  of  refoge  at  Block  Island,  B.  I.,  558;  Little  Narragan- 
settBay,  R.  I.  and  Conn,,  561;  harbor  of  refuge  at  Stonington,  Conn.,  562;  Paw- 
oatuck  River,  B.  I.  and  Conn.,  565. 

Examinations  and  SURVKTS.—Falmonih  Harbor,  Mass.,  567;  Cottage  City  Harbor, 
Mass., 568;  Menemsha  Harbor,  Mass.,  569;  Little  Narragansett  Bay,  entrance  to  tlie 
wharves  at  Watch  Hill,  R.  I.,  571 ;  Vineyard  Haven  Harbor,  Mass.,  57V. 
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APPEJIDIX  D. 

EEPOET  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  BMUINEEES. 

IiiPBOVEUEin'S. — Tbamu  Rlrer,  Coan.,  582;  New  London  Harbor,  Codd.,  585 ;  Cuu- 
BecticDt  River,  Mau.  And  Conn.,  587 ;  Clinton  □arboiConu.,Ii96i  New  Haven  U»r- 
boT,  Conn. ,-697;  Breakwater  at  Now  Haven,  Conn.,  6U3j  Milford  Harbor,  Conn., 
604 ;  Boueatonio  River,  Conn.,  606 ;  Bridgeport  Harbor,  Conn.,  610 ;  Black  Ruck 
Harbor,  Cocn.,  613;  Bontbport  Harbor,  Conn.,  015;  Norwalk  Harbor,  Conn.,  6I<!; 
SUunford  Harbor,  Conn.,  61cj ;  Port  Chester  Harbor,  H.  Y.,  620:  Mumaroneck  Har- 
bor, H.  Y.,  622;  Echo  Harbor,  New  Rocheile,  K.  Y.,  624 ;  New  Roehelle  Harbor,  N. 
y.,  626;  East  Cheater  Creek,  N.Y.,8S8;  Greonport  Harbor,  N.Y.,630;  Port  Jefler- 
Mn  Harbor,  N.  Y.,  632 ;  FlashiDg  Bay,  N.  Y.,  Sii ;  Removing  Buoken  veaaels  or  craft 
obstructing  or  endaaeerins  navigation,  636. 

ExAMra*TiON8.— Peter'sNeokBay,  N.  Y.,fi37;  Five-Mile  River  Harbor,  Codd., 039; 
Duck  laland  Harbor,  Conn.,  on  Long  liilaud  Bonad,  041 ;  Olen  Cove  Harbor,  N.  Y,, 


APPENDIX  E. 
REPORT  OP  LIEUT.  COL.  WALTER  McFARLAND,  COEPS  OF  ENGINEERS. 

luPROVKMBsre.—BQdsoD  River,  N.T.,  050;  Harbor  of  Sangert!e«,N.V.,  600;  Harbor 
at  Rondoat,  N.Y.,  663:  Harlem  River,  N.Y.,  665;  Removing  obstructiooe  Ju  tbe 
Eatit  River  and  at  Hell  Qate,  N.Y.,  680;  Newtown  Creek,  N.Y.,  099;  Bntteroiiik 
CbaDDel,  N.Y.,70J;  Gow anna  Bay,  N.Y.,  709;  New  York  Harbor,  717;  Sheepshead 
Ba;,  N.Y.,  rj4;  Caneraie  Bay,  N.Y.,  737  ;  Bampawanua  Intet,  N.  Y.,  740;  Cbuunrl 
between  Btaten  Island  and  N.  J.,  743;  Raritan  Bay,  N.  J.,  749. 

Examinations.— Cbaanel  between  Jamlca  Bay  and  Rockawaf  Inlet,  N.  Y.,  754; 
East  River,  nitb  a  view  to  tbe  removal  of  a  ledgeofrocksBitaated  between  500  and 
600  feet  tiom  the  foot  of  Tenth  and  Eleventh  streeta,  in  tbe  city  of  N.  Y.,  75ri ; 
Patehogae  River,  N.  T.,  758. 

APPENDIX  F. 

.REPORT  OF  LIEUT.  QEOROE  HcC.  DERBY,  CORPS  OF  ENGINEERS. 

iMPBoyxMENTS.— Paaaaie  River,  N.  J.,  763;  Elizabeth  River,  N.  J.,  768;  Rabway 
River,  N.  J.,  760;  Woodbridfo  Creek,  N.  J.,  770 ;  Raritan  River,  N.  J.,  771 ;  SouiL 
River,  N.  J.,  773;  Cheeseqnakea  Crrek,  N.  J.,  775;  Keyport  Harbor,  N.  J.,  776; 
Hattawan  Creek,  N.J.,777;  Sbrewabnry  River,  N.  J.,  778;  Manaaqn  an  River,  N. 
J.,  788. 

APPENDIX  G. 

REPORT  OP  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  EKOINEERS. 

Ihpsovbmbnts.— DelawareRiver,Pa.,N.  J.,7S6;  Frankford Creek,  P^, 709;  Schuyl- 
kill River,  Pa.,  800;  Ice-barborat  Marcna  Hook,  Pa.,  802;  Ice-harbor  at  the  bead 
of  Delaware  Bay,  Del.,  e04;  CoDatraction  of  iron  pier  lu  DolawaroBsy,  near  Lewea. 
Del.,  804;  Harbor  at  Delaware  Breakwater,  Del.,  805;  Eancocaa  River,  N.  J.,eu7; 
Woodbnry  Creek,  N.  J,,  808;  Mautn^i  Creek,  N.  J., 809;  Raccoou  River,  H.  J.,filO; 
8a1eni  River,  N.  J.,  811 ;  Cohansey  Creek,  N.  J.,  812 ;  removal  of  wrecks  t^om  Dei- 
aware  Bay  and  River,  813 ;  removing  sunken  vesaeis  or  cratt  obstructing  or  endan- 
gering navigation,  814  ;  anrveyforharboratAtlaQticCity,  N.  J.,814;  United  Statta 
Commiaaion  advisory  to  the  board  of  harbor  commiwionera  of  Philadelphia,  Pu., 
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APPENDIX  H. 

EEPOET  OF  MR.  WM.  F.  SMITH,  U.  S.  AGKKT. 

Impbovembnts.— Manrlce  Biver,  N.  J.,  Bi&;  Wilmington  Harbor,  Del.,  827;  loe- 
faarbor  at  New  Csatle,  Del..  £39 ;  Dnok  Creek,  Del.,  St  Jonea  Biver,  Del.,  831 ; 
UispillionCn«k,DeI.,e;t3;Broadl[iln  Biver,  DoL.SM;  Indiiui  River,  Del.,  835;  in- 
laDd  water-na7  from  Chmcoteazue  Bay,  Va.,  to  Delaware  Bav,  at  or  near  Lewes, 

Del.,  636  ;BiiBqDelianna  Biver  above  and  below  Havre  da  Grace,  Md.,  836 ;  Chester 
Riverat  Kent  Island  Narro'«'B,H[l.,  B3S;  Coraica  Creek,  Md.,  638;  Choptank Biver, 
Md.,e40;  KantJcoke  Bivcr,  Del.,  642 ;  Broad  Creek,  Del.,  from  its  mocth  to  LAorel, 
843;  Wicomico  Biver,  Md.,844;  Upper  Thoruaghf are  between  Deil's  Island  socl  the 
mainland,  Md.,84G;  Foeotnoke  Elver,  Md«  removing  sunken  veuels  or  cr»ft  ob- 
etmcting  or  endangeriDg  navigatioa,  847. 
EXAMI.VATIOH8  AND  8CRVETS.— Dack  Creek,  Del.,  84T:  Cambridge  Harbor,  Hd., 
esi ;  Fatrloe  Croek,  Md.,  BiA. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAI6HILL,  CORPS  OF  BMOINBERS. 

Improtbments. — Patapaco  River  and  channel  to  Baltimore,  Md.,  860;  Annapolis 
Harbor,  Md.,  863 ;  rebaiiding  piera  at  Batter;  Island,  head  uf  the  Chesapeake  Bay, 
SIM;  Jamee  River,  Va.,867;  ramoving aonken  vesasla  or  oiafc  obetmcting  or  eo- 
dangering  navigation,  SJd. 

EXAMiNATioH.— For  wideninic  the  obannel  of  Baltimore  Harbor  to  600  feet,  680. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  P.  C.  HAINS,  CORPS  OP  ENGINEERS. 

IMPROTKHENTS. — Harbors  at  Washington  and  Oeorgetown,  D.  C,  883:  Potoinae 
River  at  WoshiDgtoD,  D.  C,  864;  reconstroutionof  Aqnedaot  Bridge,  D.  C,  896; 
bridge  across  the  Eastern  Branch  of  the  Potomac  River,  D.  C,  911 ;  Shenaikcloata 
River,  W.  Va.,  925. 

APPENDIX  K. 

EEPOET  OF  MR.  8.  T.  ABEBT,  U.  S.  AGENT. 

I HPKOVRMBNTS,— Channel  at  MonDt  Vernon,  Va.,  927;  Nealwco  Creek,  Va.,  928; 
Breton  Bay,  Leonardtown,  Hd.,  929 ;  Nomini  Creek,  Va.,  932 ;  harbor  at  entr&nce 
of  St.  Jerome's  Creek,  Md.,  933;  Rappfthannook  River,  Va.,  935;  Totnaky  River, 
Va.,93e;  Urliana Creek,  Va,, 939;  Mattaponi  River,  Va., 940;  Pamuaky  Eiver,  Va., 
942;  York  River,  Va.,  944;  Chickabominy  River,  Va.,947;  SUnnton  River,  Va., 
9.')0aDd9ol;  Dan  Elver,  between  Madiaon,  N.C.,  and  Danville,  Va.,  95:);  Roanoke 
River,  N.  C,  9&&j  French  Broad  Elver,  N.  C,  9iri. 

Examinations  AND  »uRVET8.~Ma(.tox  Creek,  Va.,  9J9;  Eoanoke  River,  flxtmClarks- 
ville,  Va.,  to  Eaton  Falls,  N.  C,  960;  Ranter's  Creek,  Va.,  962. 

P  AET      II. 

APPENDIX  L. 

EEPOET  OF  CAPT.  F.  A.  HINMAN.  COEPS  OF  ENGINEERS. 

iMPROVEMBK'ra. — Harbor  at  Norfolk,  Va.,  963 ;  approach  to  Norfolk  Harbor  and  the 
United  Siatoe  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,9<i9;  Archer's  Hope  Elver,  Va., 977;  Appomattox  River,  Va,  978;  North  Land- 
ing River,  Va.  and  N.  C,  t:i64 ;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.C..y86;  Blaekwah-r  River,  Vo., 987 ;  Nottoway  River,  Va.,  988;  Meherrlo 
Elver,  N.C.,  EdentonBay,  N.C.,9^;  removing  sunken  veasela  or  craft  obstructing 
or  endangering  uavigation,  990. 

EXAXINATIUK3  AND  auRVBT.— Alligator  River,  N.  C,  991 ;  Nansemond  Rivet,  Va^ 
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APPENDIX  M. 

REPORT  OF  CAFr.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

re,  N,  C,  1010;  Couteiituia  Creek,  N.  C, 
1  River,  N.  C,  lOiO;  inlaud  wnter-way  be- 
iween  New  Berne  aod  Baanfort,  V.  C,  1036;  lisrbor  at  Beaafort,  N.  C,  1Q30;  in- 
taud  water-way  between  Beautbrt  Uarbur  and  New  River,  N.  C..  througb  Bogaa 
Sound,  1037;  New  River,  N.  C,  1039;  Black  River,  N.  C,  1042;  Cape  Fear  River, 
N.  C,  1044;  Yadkin  River,  N.  C,  1061;  Waccemaw  River,  S.  C,  lOtXi;  Great  Pee 
Dee  Biver,  6.  C,  1070;  harbor  at  Qeorgetowii,  S<  C,  1074;  Wiayaw  Bav,  S.  C, 
1078;  Rautee  River,  a  C,  lOBl;  Wateree  River,  S.  C,  1089;  CoD^atee  River,  S. 
C,  10&3;  remuviug  enTiken  vesHela  or  craft  obatruotiDg  or  endangenog  navigation, 
10tf7. 
KxAMiNATioNS  AND  6CRVETB.— Lock  wood  Folly  River,  N.  C.,  1099;  Lnoaber  River, 
N.  C,  1103;  Mingo  Creek,  S.  C,  ItOtt;  Clark's  Creek,  8.  C,  1109;  Little  Pea  De« 
River,  3.  C,  1111 ;  Alligator  River  and  other  waters  coaneatiog  Saat«e  River  and 
Bnll'sBay,  S.  C,  UU. 

APPENDIX  N. 

REPORT  OF  COL.  Q.  A.  OILLMOBE,  CORPS  OF  ENGlMEEEfi. 

I  MPBOVEMKitTS.— Charleston  Harbor,  S.  C,  1125;  Wappoo  Cut,  8.  C,  1138;  Ashley 
River,  S.  C,  1141;  Edisto  River,  8.  C,  1143;  Salkabatobie  Biver,  B.  C,  1146;  Sa- 
vannah Ilarbor  and  River,  Ga.,  llfiO;  Savannab  River,  Ga.,  1165;  Savannah  River, 
above  Angusta,  Ga.,  1172;  St.  Augustine  Creek  (Thunderbolt  River),  Ga.,  1174; 
Bonerly  Marsh,  Go.,  11T4;  Altamaba  River,  Ga.,  1176;  Doboy  Bar,  Ga.,  1179; 
Jlmnawlck  Harbor,  Oa.,  11H4 ;  entrance  ti>  Cumberland  Sound.  Ga.  vxa  Fia.,  1191 ; 
iuBidfl  passage  between  Feroandiua  aud  St.  John's  Biver,  Fla.,  IIIKI. 

lOsAMiNATiON.— Fnun  Doboy  Island  to  Iloboy  Bay,  Ga.,  1199.  ' 


APPENDIX   O. 
REPORT  OF  CAPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvbuentb.— St.  John's  River,  I'la.,  I'207;  Volusia  Bar,  Fla.,  1316;  Upper  St. 
John's  River,  Fla.,  1219;  Survey  of  entrance  to  harbor  of  Key  West,  Fla.,  liSil ; 
CaloosahaCobie  River,  Fla.,  1335;  Feaae  River,  Fla.,  1237;  Manatee  River,  Fla., 
1239;  Tampa  Bay,  Fla.,  124:1;  Witblacoocliee  River,  Fla.,  1248;  Harbor  at  Cedar 
Keys,  Fla.,  13i31 ;  Snwanee  Biver,  Fla.,  1353;  Removing  aunken  vessels  or  eraft 
obstrnottug  uc  endaugeriug  niivigittion,  12.'>ti. 

EXAMlKATtnxs.— Tanipa  Bay,  Fla.,  including  llillsboronKb  River  np  to  the  city  ot 
Tampa,  1257 ;  Charlotte  Harbor,  including  San  Carlos  Bay.  Fla.,  1258 ;  Clearwater 
Harbor,  including  Anclote  and  St.  Joseph's  bays  and  the  Narrows  into  Boca  Ciega 
Bay.Fla.,  1359;  Wakolla  River,  FIs.,  from  its  raontb  to  Wakn  I  la  Springs,  136U; 
Channel  from  Haalover,  on  Indian  River,  to  Gilbort'u  Bar,  Fla.,  1201. 


APPENDIX  P. 
REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

— Apalachicola  River    Fla.,  1263;  Apalacbicola  Boy,  Fla.,  1265;  La 

Grange  Bayou,  Fla.,  l'ir>8;  Fensacola  Harbor,  Fla.,  12(i9;  Choctaw  batches  River, 
Fla.,  and  Ala.,  1271;  Escambia  and  Couecuh  rivers,  Fla,  and  Ala.,  1273;  Oconee 
River,  Ga.,  137S ;  Ocmulgeo  River,  Ga.,  1276;  Oostenanla  and  Coooawattoe  riven, 
Uo.,  Flint  River,  Ga  ,  1-78;  Coosa  River,  Oa.  aud  Ala.,  1381;  Chattahoc»ebee 
Biver,  Ga..and  Ala.,  1383;  Tallapoosa  River,  Ala.,  1285;  Cafaawba  River,  Ala., 
12^;  Alnblma  River,  Ala.,  1288. 

KXAMiNATKW,— Flint  River,  Ga.,  from  Montezuma  to  Olil  Agency,  1290. 
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CONTEKTS.  XIII 

EiAHLVATioss.— Ouachita  River,  La.,  from  Caiuileu  to  moutli,  n<lh  a  s1ackvBt«r 
MT^Iino,  1487;  Cornay  Biver,  La.,  Dngdemoua  Biver,  Lft.,  14811;  the  lakeeoon- 
McliDKiritb  B«d  Biver  between  Slirevuport,  La.,  aud  Fulton,  Ark.,  also  Clear 
Uke,  Black  Bayon,  Bed  Ba.von,  Black  Lake,  and  Kelly  Ba]^)ll,  to  ru-open  naviga- 
I'iecomiuDQicatioa  between  those  Btreaiuaand  Red  Bircr,  La.,  1490;  C.TpTesa  Bavou, 
Lt.Konli  Fork  o(  Forked  Deer  Biver  below  Dyenibarcb.  Teon.,  1494;  Ouachita 
Sim  abore  Camden,  Arlc,  1490 ;  Ca-isitv  Uayou,  tlixs.,  liayous  Rondeway  and  Vi- 
iii,Lt.,  1437;  Little  River,  La.,  1498. 

APPENBIX  V. 
BEPOBT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

IwBDTXMEicTS.— Red  River  above  Fnltou,  Ark.,  150S;  Little  Rod  River,  Aifc.,  1503; 

^ne  River,  Ark.,  1505;  removing  oWructious  ia  Arkansas  River,  Ark.,  1506; 

Jtkuiaas  River,  Ark.,  1510^  sorvev  of  Arkansas  River,  Ark.,  ttom  Little  Rook  to 

ill  month,  15ea;  Petit  Jean  River,  Ark.,  1529;  Fonrcbe  River,  Ark.,  1531;  White 

Biver,  Ark.,  1534;  Black  Biver,  Ark.  and  Mo.,  1537;  St.  Francis  River,  Ark.,  IfvM; 

L'inguiUe  Biver,  Ark.,  1.S43. 
EiiKcuTiOKS. — Little  Biver,  Ark.,  1545;  Saline  River,   Ark.,  1546;  Cnche  River, 

Alt,  1547;  LitUe  River,  Mo.,  from   Uoniersville  to  its  junctiou   with   the  St. 

FnnciB  Biver,  l.'>4'j ;  St.  Francis  River,  from  Greenville,  Mo.,  to  the  ArkuDBas  State 

Li>e,lS49. 

APPENDIX  W. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEEB8. 

JunoytMEXTS. — Removing  snags  and  wrecks  firom  the  Mlssisxippi  and  Missonri 
nrFn,  11153;  Uiasissippi  Biver  Uetweeu  the  Ohio  and  llliaoia  rivers,  1556 ;  Gaaco- 
nade Biver,  Mo..  1590;  Osage  Biver,  Mo.  and  Eans.,  1591. 

EUMIsATiOH.^Dsage  Biver  from  its  month  to  Oaceola,  with  a  view  to  movable 
]kVm  and  dams,  or  other  methods  of  improvemeul,  1593. 

APPENDIX  X. 

BEPOET  OF  CAPT.  C.  B.  SEARS,  CORPS  OF  ENQIMEERS. 

'^i^WTEMurrs. — MissovriBiver,  from  Sionx  City,  Iowa,  to  Fort  Bentoo,  Mont.,  1597; 

YtllowHone  Biver,  Mont,  and  Dak.,  1601. 
£uxixt,noii.— James  (Dakota)  River,  Dak.,  1603. 

APPENDIX  Y. 

REPOET  OP  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

limorEifENT. — MlssEseippi  River,  between  the  Dos  Moioea  Rapids  aud  the  mouth  of 

lbs  Illinois  River,  1607. 
HrunAnoK.— Bats  in  Hamburg  Bay,  III.,  1616. 

APPENDIX  Z. 

BEPOBT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEEB3. 

l^rnovEHEXTS. — Upper  Mississippi  Biver,  operations  of  snag  boats  and  dredge  boats, 
''t«.,1617;HismBBippi  River,  fromDesMoinesKapids  to  monthof  the  Illinois  Biver, 
1^;  Hiswsippl  River,  from  Saint  Paul  to  Dea  Moines  Bapids,  16^;  DesMoincs 
Kapids,  Uisaissippi  River,  1639 ;  operating  and  care  of  Oes  Moines  Rapids  Canal, 
ltH;di7-dock  at  Des  Moines  Rapids  Canal,  1651 ;  removal  of  bar  in  Miasissipp! 
BivBT,  opporite  Dnbn(]Qe,  Iowa,  1653 ;  ice  harbor  at  Dnbaque,  Iowa,  1656 ;  harbors 
ntrtbieeon  Lake  Pepin,  at  Lake  City,  Minn.,  1G57;  Haruors  of  refuge  on  Lake 
Ftfin,  at  Stockholm,  Wis.,  165S. 
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APPENDIX  A  A. 

HEPOHT  OF  MAJ.  CHARLES  J.  ALLEN,  C0EP8  OF  ENGINEERS. 

IHPROTKJiEnre.— Preservation  of  the  Fnlls  of  St.  Anthonv,  Hina.,  1600;  constnir- 
tion  of  lock  and  dam  on  the  MissiBsippi  River  at  Ueeker'slHl and,  Minn.,  1663;  Mis- 
sissippi River,  above  tlie  Falls  of  St.  Anthony,  Minn.,  IG64 ;  reaeivciira  at  li«ail- 
wateraof  tbeMissUaippi  River,  1660;  CbippewaRiver,  Wis.,  1699;  Chlppewft Rivet 
at  Yellow  Banks,  Wis.,  1703;  St.  Cmix  River,  below  Taylor-H  Falls,  Minn,  and 
Win,  1705;  Mionesota River, Minn.,  1710;  RedRiverof  tboNorth.Mina.and  Dak., 
1712;  constrnction  of  look  anildamat  OooseRapida,RedBiverof  thoNorth,  Minii. 
and  Dak.,  17-Jl. 

ExAKiKATioNS.— Harbor  at  Hadson,  Lake  gt.  Croix,  Wis.,  1723 ;  Bed  Lake  River. 
from  Grand  Forks  to  Red  Lake,  MIdd.,  1724 ;  caasea  of  the  extraordinary  overflow! 
of  the  Chippewa  Bivor,  Wis.,  and  what  meaoB,  if  any,  can  be  adopted  t«  prevent 
their  reourrence,  17S6 ;  Bed  Rivet  of  the  North,  Minn.,  from  Moorehead  to  Fergus 
Falls,  1733. 

PART   III. 
APPENDIX  B  B. 

EEPOET  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IMPBOVEMENTB.— Tennessee  Biver,  1TJ7;  French  Broad  Riyer,  Teuu.,  1751 ;  Littis 
ToDDeasee  Biver,  Tenn.,  1752;  HiawaBsee  Biver,  Tenii.,  1754 ;  Clinch  River,  Tenn.. 
1756;  Duck  Eiver,  Tenn.,  1757;  Onmberlond  Biver,  Tenn.  and  Ky.,  1/58;  Soalh 
Fork  of  Cumberland  Biver,  Ky.,  17^;  Caney  Fork  Biver,  Tenn.,  1766. 

EZANINATIONS.— Caney  Fork  River,  Tenn.,  1768;  Holalou  River,  Tenn.,  1772. 

APPENDIX  C  O. 

EEPOBT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  COEPS  OF  EXGIKKERS. 

Improvxments. — Ohio  Biver,  1793 ;  operating  and  care  of  Davis  Island  Dam.  Ohio 
River.  17%;  MononKabela  Biver,  W.  Va.  and  Pa.,  1800;  ;,operatinK  and  caro  ol 
Lock  and  Dam  No.  0,  Monongabela  River,  1809;  Alleghany  River,  Pa.,  li^lO ;  dauj 
at  Horr's  Island,  Alieghony  River,  IMll ;  ice  harbor  at  month  of  Maakingnm  Kivrr, 
Ohio,  1813  :  aperating;  and  care  of  the  locks  and  dams  on  the  Moskiagum  River, 
Ohio,  IH15i  harbor  of  nifugo  near  Cincinnati,  Ohio,  harbor  of  refuf^  at  moatb  ol 
Great  Kanawha  Biver,  W.  Va.,  1822;  Big  Sandy  Biver,  W.  Ta.  and  Ey.,  18£); 
Onyandotte  Biver,  W.  Va.,  ISii? ;  Little  Kanawha  River,  W.To..  1838 ;  BackhaDDuo 
Eiver.  W.  Va.,  1832. 

Examinations. — For  ice  harbor  at  Fadiicab,  Ky.,  1833;  barattbemonthof  Llnieatont 
Creek,  in  the  harlrar  of  Mayaville,  Ky.,  le!34;  Big  Hookhocking  Biver,  Ohio,  fran 
its  month  to  Coolville,  1B3.'>. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Ikprotements, — Falls  ot  the  Ohio,  Louisville,  Ky.,  I83B;  Indiana  Chnte,  Folia  of  thi 
Ohio  Biver,  1S42;  operating  and  care  of  the  LoQisvillo  and  Portland  Canal,  1843 
Wabash  River,  Ind.  and  111.,  1804 ;  White  River,  lud.,  ia71 ;  Kentucky  Rivor,  Kj ., 
1872;  operating  and  keeping  in  repair  locks  and  dauu  on  the  Kentucky  River,  Ky.. 
1885 ;  improvement  of  Trndewater  River,  Ky.,  1805. 

Examinations. — Whether  or  iiot  the  Goveruinent  ary.dock  at  the  Loiiisvilla  ant 
Portland  Canal  is  adequate  fur  Ute  purposes  of  commerce,  and  vihat  alterations,  i. 
any,  uro  necessary,  and  the  coat  of  uaiiiu);  the  same,  189G;  Pond  River,  Ky.,  liwi 
Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  Licking  River,  Ky.,  from  Farmers  t< 
West  Liberty,  1902:  report  uimn  the  commercial  importance  of  the  works  of  tht 
Grten  and  Barren  River  Navigation  Company,  1903. 
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APPENDIX  E  E. 

EEFOBT  OF  COL.  WILLIAM  P.  CBAI6UILL,  C0BP8  OP  ENGINEERS. 

I>nonxE.TTi.— Great  Eaoawha  River,  W.Ta.,  1911 ;  Elk  Biver,  W.Va.,  1923 ;  New 
Sim,  frim  ibe  moatb  of  WUbod,  Iq  Grujsou  County,  Ta.,  to  the  month  of  Gieen- 
hierBiTer,  W.  Va.,  1985. 

£iuiuiATi05.— Coal  EWer,  W.  Va.,  1929. 

APPENDIX  FF. 
EEPOKT  OF  CAPT.  JAMES  B.  QUIKN,  COBPS  OP  ENQ1NEEB8. 


APPENDIX   GG. 

BEFOBT  OF  CHABLES  E.  L.  B.  DAVI3,  COBPS  OF  ENGINEERS. 


Fwtue  Lake,  Mich.,  1971:  Harqnette  Harbor,  Mich.,  1995;  harbor  of  refnee, 
6twd  Manw.  Mich,  1999;  Manistique  Harbor,  Mich.,  3001 ;  Cedar  River  Harbor, 
>liEb.,!0(U:UenomoDee  Harbor,  Mich,  and  WiH.,a004;  Oconto  Harbor,  WiH.,'JOOC; 
Fnuokee  Harbor,  Wis.,  ^10 ;  Greeti  Ba;  Harbor,  Wis.,  2012 ;  harbor  of  refit^n 
U  «Dti»Dce  of  Starseon  Bay  Caoal,  Wig.,  3014 ;  Abnapee  Harbor,  Wis.,  'J03T  ; 
Eewaogee  Harbor,  Wis..  SMO;  Two  Kivers  Harbor,  Wis.,  2043;  Manitowoc  Harbor, 
W«,S»M;  Sheboygan  Harbor,  Wia.,  2047 ;  Port  Wasbington  Harbor,  Wis.,  2050. 
SumUatiok.— Torch  Lake  Channel,  Lake  Eaperior,  Micb.,  20!>J. 

APPENDIX  H  H. 

EEPOBT  OF  CAPT.  W.  8.  MARSHALL,  CORPS  OF  ENGINEEBS. 

IvnoTKiCKtrra. — Harbor  of  refaj^e,  Milwaukee  Bay  Wia.,  9D5S  ;  Milwaakee  Har- 
tm,y/)B.,S06l;  BaciDe  Harbor,  Wis.,  2069;  Kenosha  Harbor,  Wis,  2072;  Wauka- 
pn  Harbor,  111.,  aOT4;  Fox  and  Wiaconsin  rivera,  Wi8.,S07T. 

APPENDIX  1 1. 

REPOET  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

IwwvKMBwre. — Chicago  Harbor,   111,2109;  Calnmet  Harbor,  111.,  2117;   lUiaoia 

BiTCi 111.,  2119;  Calamet  River,  111.  and  Ind., 2167. 
uuoKiTio.NB  AND  SDRTEr.— For  Hennepin  Canal,  Farm  Creek,  111.,  with  a  view 

la  elMOging  its  course,  2171 ;  Calnmet  River,  111.,  from  the  forks  of  the  river  near 

Its  BntriQM  into  Lake  Calamet  to  Riverdale,  and  also  from  Rtverdale  to  Blue 

ulud,  2172. 

APPENDIX  J  J. 

REFOBT  OF  CAPT.  D,  W.  LOCKWOOD,  CORPS  OF  ENGIKEERS . 

IWaomresTS  —Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2176 ;  Frank- 
ion  Harbor,  Mich.,  3139;  harbor  of  refuRO  at  PortSEe  Lake,  Mich,,  2160 ;  Mania- 
'«  Harbor,  Mich.,  S1W2;  Lndingrou  Harbor.  Mich.,  21W  ;  Pentwater  Harbor,  Mich., 
«*;  White  River  Hafbof.  Mich.,  2187;  Mnskegon  Harbor,  Mich,,  2189;  Grand 
Giv»Q  Harbor,  Mich.,  2191;  Granil  River,  Mich.,  2193;  Black  Lake  Harbor,  Mich., 
^>M;  Sangatack  Harbor,  Mich.,  2l9<i;  South  K.iven  Harbor,  Mich.,  2198:  Saint 
Jwpli  Harlwr,  Mich,,  2200 ;  Michigan  City  Harbor,  Ind.,  2202.  --,  . 
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EXAMiSATio.vB.— Grund  River,  Mich.,  2206;  FiKOOD  River,  Micli,,  2207;  Car|i  Kiver, 
Micb.,  at  Lulund,  with  a  view  to  affording  ao  entrance  to  Carp  I.abe  for  harbor  of 
refuge,  2208 ;  Lake  Michigao,  at  Empire,  with  a  vien  to  onttiog  a  channel  aoroas 
the  bar  from  Lake  Michigan  to  Bar  Lake.  2309;  Groad  Traverse  Bay,  with  a  view 
to  conneoting  it  with  Torch  Lalce,  near  Eastport,  Mich.,  2210. 

APPENDIX  K  K. 

REPOET  OF  LIEUT.  COL.  O.  M.  FOE,  CORPS  OF  EHGINEEEB. 

Improvements.— St.  Marv'e  Fallu  Canal  and  River,  Micb.,  2214 ;  operating  aod  caro 
of  St.  Mary'a  Fails  Canal.  Mich.,  2-->a7 ;  dry-dock  at  St.  Mary's  FalU  Canal,  Mich., 
Hay  Lake  Channel,  SI.  Mary's  River,  Mich.,  ±23!i;  liarljor  at  Chebovgan  .Mich., 
2247;  harbor  at  Tbnndar  Ilay,  Micli.,  2249;  harbor  at  Au  Sable,  Mich.,  Saginaw 
liivur,  Mich.,  22.'i0;  harbor  of  refuge  at  Ijand  Iteacb,  Lake  Huron,  Mich.,  2256; 
Btnam-lannch  or  tng  for  harbor  of  refuge  al  Sand  Beach,  Lake  Huron,  Mich.,  2201  ; 
ice-barborofiefuge  at  Bello  River,  Mioii,,  St.  Clair  Flats  Canal,  Mich.,  2-262!  oper- 
ating and  care  of  St.  Clair  Flats  Canal,  Mich.,  2264 ;  Clinton  River,  Mich,,  2U65 ; 
Detroit  River,  Mioh.,  2266. 

EXAMrKATiONS  AND  SunvBVB.— Bar  in  St.  Clair  River,  Mich.,  opposite  St.  Clair  City, 
2270;  North  Elver,  Mich.,  between  Essex  and  north  bridg^  Biddle's  Point  at 
Mackinac  Harbor,  Mich.,  with  a  view  to  a  breakwater,  2271 :  harbor  at  Forreat- 
ville,  LakeHuron,  Mich., 'J273;  Pinepog  River,  Mich.,  3374;  Range  River,  Hich., 
•t  its  Jnnotton  with  Detroit  Biver,  and  up  the  river  to  bridge  of  Bt.  Lonia  and  Wft- 
bash  Railroad,  2^5 ;  month  of  Black  River,  Saint  Clair  County,  Mich.,  3270. 

APPENDIX  L  L. 

.  REPORT  OP  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Im PR OVBMKKT8.— Monroe  Harbor,  Mich.,  2281 ;  Toledo  Harbor,  Ohio,  2283 ;  Port 
Clinton  Harbor,  Ohio,  2299 ;  Sandnsky  City  Harbor,  Ohio,  2302 ;  Sandnsky  Riveir, 
Ohio,2305;  Haron Harbor, Ohio,  2307;  VerinillionHarbor,Ohio,2310  :  Black  River 
Harbor,  Ohio,  2.112;  month  of  Rocky  River,  Ohio,  2315:  Cleveland  Harbor,  Ohio, 
2317 ;  l''airport  Harbor,  Ohio,  2324  ;  Asbtabnla  Harbor,  Ohio,  23-J7 ;  Conneant  Har- 
'    bor,  Ohio,  S332. 

ExAMiKATiONS  AKD  BdRVets.— Cha^ln  River,  at  its  month,  Ohio,  2333:  Baadusky 
Harbor,  Ohio,  with  a  view  t«  a  straight  cbaoDel  from  the  north  end  of  Cedar  Point 
to  the  east  end  of  the  existing  channel  in  fiunt  of  the  city,  2335. 

APPENDIX  M  M. 

REPOET  OF  CAPT.  F.  A.  MAHAN,  CORPS  OF  ENQINEERS. 

iMPROVBUBETTfi.— Erie  Harbor,  Pa.,  2343;  Dnnkirk  Harbor,  N.Y.,  2346:  Bnffalo  Har- 
bof,  N.T.,235I:  Niagara  River,  N.  Y.;  Wilson  Harbor,  N.  Y.,  2366;  Oloott  Harbor, 
N.Y.,236iJ;  Oak  Orchard  Harbor,  N.  Y.,S3(>9. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CAEL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

IMPROVBMBNTO.— Charlotte  Harbor,  N.  T.,  2371;  PuUneyville  Harbor,  N.  Y.,2374; 
Great  Sodus  Harbor,  N.  Y.,  2J76 ;  Little  Sodns  Harbor,  N.  Y.,  2:179 ;  Oswego  Har- 
bor, N.  Y..2381 ;  Sackett's  Harbor,  2391. 

APPENDIX  OO. 

REPORT  OP  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements  ;— Ogdensburgh  Harbor,  N.  Y.,  2393 ;  Grass  River  (at  Massena),  N.  Y., 
2396:  Breakwater  at  EouBe'H  Point,  LakeChamplain,  N.  Y.,2397;  Bwanton  Harbor, 
Vt.,2:i99 ;  breakwater  at  Gordon's  Lauding,  Lake  Champ1ain,Vt.,  2400;  Plattsborgh 
Harbor,  N.  Y.,  2405 ;  Burlington  Harbor,  Vt.,  2406 ;  Otter  Creek,  Vt.,  2410;  Ticonder- 
oga  River,  N.  Y.,  Narrows  atLakeChamplain,  N.Y.  and  Vt.,  Ji411. 

£XAUINATIO^'S. — Channel  betweeu  North  and  South  Hero  Islands,  Lake  Champlaia, 
known  as  "The  Gut,"  2412;  Waddingtjn  Harbor,  N.  Y.,  2414. 
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APPENDIX  Q  Q. 
EEPOBT  OP  COL.  G.  H.  MENDELL,  COBPS  OF  ENGINBEBS. 

Impboteuxnts.— Oakland  Bftrbor,  Cal.,  3419;  B»dwi>od  Harbor,  CaL,  fE424:  Btu 
Fandwco  Harbor,  San  PaUo  and  SabtiD  bays,  Slialtaof  Carqalnei,  andmonuwof 
Sadrameuto  and  Ban  JoaqniD  rivers,  remoTiog  aDoken  TeasBli  obitmoting  or  ta- 
dangering  oavlgatioD,  S4S6. 

APPENDIX  BE. 

EEFORT  OF  UAJ.  W.  H.  H.  BENYAUBD,  C0EP8  OF  ENaiNBEBS. 


APPENDIX  S  S. 
EEPOET  OF  CAPT.  A,  H.  PAT80N,  COEPS  OP  EKGIHEERS. 

iMrBOVKMENTB. — Joaqalm  Elver,  Stockton  and  Uonuon  BlongliB,  Cal.,  !!437 ;  Mok^ 
hmineKiveT,  Cal.,  SaaTsmenlo  and  Feather  Tiveta,  Cal.,  2441;  Petalama  Creek, 
Cal.,  3446;  Hnmboldt  Harbor  and  Bay,  Cal.,  3447;  Colorado  River,  Kev.,  CaL,  u>d 
Aril.,  2443. 

Examinations.— Month  of  Smith's  Eiver,  Cal.,  2460 :  Creaoent  City  Harbor,  CaL, 
with  a  view  to  a  sea-wall  from  Battery  Point  to  Flat  Rock,  S454. 

APPENDIX  T  T. 
EEPOET  OF  CAPT.  CHAS.  F.  POWELL,  COEPS  OF  ENOroEEES. 

Imfbovbhents.— Month  or  the  Coqaille  Eiver,  Oregon,  246S;  entrance  to  Coos  Bay, 
Oregon,  24t>0;  Umpqna  River,  Oregoa,  2463;  entrance  to  Yaqnina  Bay,  Oregon, 

2465;  month  of  the  Colnmbia  Eiver.  Oregon  and  Wash.,  24T0:  ooastmctionof  oan^ 
at  the  Caaoadee,  Colombia  Eiver,  Oregon  and  Wash.,  2476;  Cheh alls  River,  Wash., 
348U;  Sliagit,  Sleilaqnamish,  Nootsack,  Snohomiab,  and  Snoqnalmie  rivers,  Wash., 
SM90;  Rangiue   waters  of  the  Colambia  River  and  principal  tril>ntaries,  Oregon 

Examinations  ahd  suRVETe.— Sinslaw  River  and  Bar,  Oregon, 2493;  Nehalem  Bay 
and  Bar,  Oregon,  S496;  Coqoille  River,  between  Coqnllle  City  and  Myrtle  Point, 
Oregon,  2496;  Umpqna  Elver,  Oregon,  2499. 

APPENDIX  U  U. 

EEPOET  OP  MAJ.  W.  A.  JOKES,  COEPS  OF  EKGDIEEEB. 

iHPROVEMESTa.— Colnmbia  and  Lower  Willamette  rivers,  below  Portland,  Oregon, 
SS07;  Upper  Willamette  River,  Oregon,  2&17 ;  Upper  Colombia  and  Snake  riveia, 
Oregon,  and  Wash.,  25U0;  Lower  CTearwater  Biver,  IdaJio,  2623;  CowlitE  Eiver, 
Wash.,  2624. 
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C0MTBNT8. 

PABT    IV. 

APPENDIX  VV. 

KEPOKT  OF  HAJ.  O.  J.  LTDECEEB,  COBFS  OF  ENQINEEBB. 


APPBKDIX   WW. 

REPOBT  OF  COL.  JOHK  H.  WILSON,  U.  &  A. 
roTement  uid  omn  of  pablia  bnUdingt  ftnd  groanda  Id  the  District  of  Colani'bis, 

APPENDIX  XX. 
BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  RTATES. 


Itansit  Company  across  Artbnr  Kill,  5t»I«ii  Island  Sound,  3632 ;  character,  c 
bridge  to  be  oonstracted  acroas  the  MissiHSii)|>i  River  at  Saint  Loois,  Mo.,  26.18 ;  guid- 
ing dike  ftt  the  hridfte  of  the  Pittaburgb  atid  Lake  Erie  Railroad  actos  fbe  Ohio 
Biver  at  Beaver,  Fa.,  26.'>5 ;  bridge  across  the  Willamette  River  at  or  npar  the  city 
of  Portland,  Oregon,  2661 ;  railway  bridge  across  Red  River  at  Sbreveport,  La.,  2871 ;. 
bridge  acTou  the  Willamette  River  at  Snlem,  Oregon,  96HS. 


APPENDIX  Y  T. 

REPORTS  OF  THE  &IISSISSIPPI  RIVER  COUUISSION. 

Q.  A.  QiLUiOBB,  Col.  of  Engineers,  Bvt.  H^.  Ocn     V.  B.  A.,  Pmidemt 

C.  B.  CousTOCK,  Lient,  Col.  of  Engineera,  Bvt.  Brig.  Qen,,  U.  8.  A-, 

Charlxs  R.  Sutbr,  Major  of  Engioeen,  U.  8.  A., 

Mr.  Hekrt  Mitchrll,  Coaatand  GeodattoSnivej, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  8.  W.  Fbrgdson,  Civil  Engineer, 

Mr.  Robkht  8.  Tatlor, 

CommiMtoNir*. 

I. 


689;  aarveya  and  examinaUooB,  2697:  report  of  mm* 
;  Mississippi  River  between  the  Des  Moines  Bapida  and 
ver,  2719  {  Missisatppi  RivU' between  the  montnaof  the 
r22!  operations  in  toe  first distriot,  2724;  operattanalB 


Annnal  report  foi;  1885-'86,  2689;  sarveya  and  examinaUoa 
mitteeonoonitmction,  2710;  f  ■■    '    ■      ■  ■"■ 
the  month  of  the  Illinoie  Riv« 

Illinois  and  Ohio  rivers,  2722;  operations  in  tlie  first  distriot,  2724;  oiterattac 
the  second  district,  2T31 ;  operations  in  the  third  district,  2736;  operations  in  the 
fourth  district,  3744. 


SnpplemeDt^  report:  Operations  fh>m  Jnly  1  to  November  1, 1886,  2740. 

3. 

Annual  report  for  IHW-'ST,  S753 ;  aarveye  and  examination^  2769 ;  report  of  oommit- 
tee  on  eonstmotlon,  2864;  opCTations  In  Arat  district,  SB73;  operations  In  seoond 
district,  S878;  operations  In  third  district,  2681;  operatioDs  in  fourth  dirtriot,  itWS. 
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APPENDIX  Z  t. 

BEP0BT8  OF  THE  MI8SOUKI  RI7ER  COUHISSION. 

Charles  R.  Sutbk.  Major  of  Engioeera,  U.  S.  A.,  PrttUeitL 
Alxx.  Uackknzis,  MbJot  of  Engiueeni,  U.  8.  A., 
O.  H.  Ernst,  Mqjor  of  Kugineers,  U.  8.  A., 
Hr.  Q.  C.  Broadhead, 
Mr.WiujAM  J.  BnoATCn, 

CommufioHW*. 


Beports  respectiog  kllotment  arapproprUtiou  of  Aagnat  5,  1686,  3026, 


ADUQftl  report  for  lB86-'97,  3031;  Kport  of  the  seoretary,  3036;  report  of  pnaident, 
3090 ;  leport  of  Becrttarj-  on  sp»ci*l  turreji,  3111 ;  report  of  tooretArr  on  obstmo- 
tlon  to  n»Tlgat<ou  at  Camiteo,  Mo.,  3119;  iiiBtrnmenta  and  method*  D«ed  in  taking 
and  redncing  Beditnent  and  velocity  obMrrationa  on  the  Hiaoiuippi,  Minonrl,  and 
Arkanaas  riveia,  3121 ;  report  on  redutenuination  of  Btaudaid  at«el  tape  fmm  meas- 
orameut  of  entice  Olaey  Base,  etc.,  3124. 

APPENDIX  AAA. 

EEPOBT  OF  CAPT.  CLINTON  B.  8EARS,  C0BP8  OP  ENQIHEEB8. 


APPENDIX  B  B  B. 

,.  O.  M.  POE,  CORPS  OP 
GEN.,  U.  8.  A. 

Issne  «f  pnbliabed  charts  of  the  nortbom  and  north nestera  lakes,  3143. 

APPENDIX  0  0  0. 

EEPOBT  OP  MAJ.  THOMAS  H.  HANDBUEI,  CORPS  OF  ENGINBEfiS. 

Exploiatlona  and  aarveya  In  the  diriaion  of  the  Mlaaouri,  3145. 

APPENDIX  D  D  D. 

REPORT  OF  LIEUT.  THOMAS  L.  CASEY,  C0BP8  OF  EHOIHEEBa. 

Explorationa  and  sarveja  in  the  department  of  California,  3147. 

APPENDIX  EBB. 

REPORT  OF  LIEUT.  JOHN  BIDDLE,  CORPS  OF  ENOINEEBS. 

Eiploratioun  aad  ancveys  in  the  Department  of  Dakota,  3149. 

APPENDIX  F  F  P. 

REPORT  OF  LIEUT.  WILLIAM  C.  LANGFl'lT,  CORPS  OF  ENGINEEHB. 

Eiplorat]nus  and  anrveya  in  the  Department  of  the  Colombia,  31&1. 
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APPENDIX  V  V. 


AAINTENAKCE  ASD  REPAIBS  OP  WASHINGTON  AQUEDUCT-INCREA8IN0 
WATER  SUPPLY  OF  THE  Cixy  OF  WAS UINGTON- ERECTION  Of  FISH- 
WATS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 


BEPOBT  OF  MAJOR  «.  J.  L7DECKER.  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNEdO,  18Br,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

1SIPR0TEMEMT3.    "  -  - 


Office  op  the  Washington  Aqueduct, 

Wathington,  D.  C,  Avguat  27, 1887. 
SiK:  I  have  tbe  boaor  to  transmit  herewith  reporta  of  operations  on 
the  Washington  Aqueduct;  inoreaaingthe  water  of  WashingtOD,  D,  O.; 
and  erection  of  flsh-ways  at  Great  Falls  of  the  Potomac,  for  tUo  fiscal 
year  ending  Jane  30,  1887. 

Very  resiwotfally,  your  obedient  servant, 

tl.  J.  Ltdeokbb, 
Major  of  Engineers. 
The  Chief  op  Enginbbeb,  U.  S.  A. 


WASHINGTON  AQUEDUCT. 

Operations  under  tbe  appropriations  for  tbe  Washington  Aqaeduct 
have  for  their  object  tbe  tnaiuteDance  and  general  repairs  of  tbe  aque- 
duct, with  its  ac<je88ory  structures,  and  also  of  the  Government  supply 
mains  by  which  tbe  water  is  brought  to  the  system  of  distributing  mains 
in  Washington  and  Georgetown,  The  principal  elements  of  tbe  whole 
combination  are :  {I)  The  aquedoct,  11 J  miles  long,  by  which  the  water 
is  conducted  from  the  Great  Falls  of  tbe  Potomac  to  the  distributing 
reservoir.  (2)  The  masonry  dam,  2,877  feet  long  at  the  Great  Falls,  at 
which  place  are  also  a  gate-house,  where  the  flow  of  water  into  tbe  aque- 
duct is  regulated,  and  a  keeper's  dwelling.    (3)  The  receiving  reservoir, 
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with  its  influent  and  effluent  gate-bouses,  sluice-tower,  waste- weir,  aDd 
keeper's  dwelling.  (4)  The  distributing  reservoir,  with  its  infiuent  and 
efQnent  gate-bouses,  screen- well  house,  and  keeper's  dwelling.  (5)  The 
bigh  service  reservoir  in  Georgetown.  (0)  The  Government  mains  by 
wbicb  the  water  supply  ja  taken  from  the  distributing  reservoir  to 
Georgetown  and  Washington.  (7)  The  bridge  over  Kock  Creek  {at  tbe 
crossing  of  Pennsylvania  avenue),  through  the  arched  ribs  of  which  tbe 
water  sapplyfor  Washington  passes;  adjoining  this  bridge,  on  the 
Georgetown  side,  are  the  aqueduct  office  building,  stable,  and  work- 
shop. 

The  history  of  operations  presents  but  little  variety  from  year  to  year, 
as  it  is  ordinarily  a  record  of  routine  work,  and  current  repairs  of  a 
minor  character ;  such  was  particularly  the  case  daring  the  past  year. 
The  Government  mains  were  regularly  flushed,  and  the  numerous  gates 
and  stops  by  which  the  supply  is  regulated  were  kept  properly  oiled 
and  packe<],  thereby  maintaining  them  in  good  working  order;  tbe  usual 
precantions  were  observed  to  prevent  ice,  drift,  flsh,  etc.,  from  getting 
into  tbe  aqueduct ;  the  grounds  about  the  reservoirs  were  kept  in  good, 
cleanly  condition,  and  every  effort  made  to  prevent  the  introduction  of 
■  any  objectionable  substances  into  the  water  snpply ;  the  fences  around 
Government  property  at  the  Falls  and  the  reservoirs,  aggregatiug  about 
16,500  feet  in  length,  were  whitewashed,  and  about  3,000  feet  thereof  wero 
renewed  or  repaired ;  ruts  in  tbe  macadam  covering  of  tbe  aqoednct  were 
filled,  embankments  repaired  where  washed  or  cut,  and  the  culverts  and 
ditches  along  the  Hue  of  the  aqueduct  road  all  cleaned  out  and  kept  in 
good  shape.  Most  of  the  work  above  indicated  is  of  a  pnrely  routine 
character,  and  is  done  under  the  immediate  supervision  of  tbe  keepers 
along  tbe  line  of  the  aqueduct,  each  of  whom  is  charged  with  the  care 
of  certain  speciffed  sections,  and  all  of  whom  receive  their  instructions 
in  relation  thereto  from  the  superintendent  of  the  aquedact. 

In  tbe  nature  of  what  may  be  classed  as  special  or  nnusnal  repairs, 
I  have  to  report :  (1)  The  replacing  of  the  roadway  of  the  bridge  over 
Bock  Greek,  to  which  purpose  12,533  feet,  B.  M.,  of  Georgia  beart-pine 
was  applied.  (2)  Tbe  placing  of  riprap  backing  against  the  new  dam 
spanning  the  Virginia  Channel  of  the  Potomac  at  the  Great  Falls,  to 
which  end  a  small  scow  (40  by  14  feet)  was  constructed  and  a  force 
pot  at  work  in  tbe  qnarry  that  had  been  opened  on  the  Government 
property  on  tbe  Viiginia  shore ;  the  amount  of  stone  quarried,  boated 
to  the  dam,  and  leveled  off  was  about  3,01G  cubic  yards.  (3}  The  con- 
duit road  was  widened  at  places  where  tbe  embankments  were  danger* 
onsly  narrow,  such  as  to  barely  admit  tbe  passage  of  meeting  vehicles ; 
the  aggregate  length  of  road  so  widened  was  about  15,800  feet,  tbe  in- 
crease of  width  varying  from  10  feet  to  20  feet,  providing  in  this  way 
a  roadway  whose  least  width  is  20  feet.  (4)  The  doors  of  all  gate- 
bouses  were  sanded  down  and  painted;  the  iron  cornices  and  beams  of 
the  gate-hoQses  were  painted,  as  also  were  the  keepers'  booses.  (5) 
About  1,500'  linear  feet  of  paved  gutter  was  built  along  the  condait 
road  where  it  passes  by  the  distributing  reservoir,  thereby  improving 
the  surface  drainage  at  that  place.  (6)  Tbe  poles  of  the  aqueduct  tel- 
ephone line  on  Thirty-flfth  street,  Georgetown,  were  removed  to  the 
new  curb  line  of  the  street  in  response  to  a  request  from  the  Commis- 
sioners of  the  District.  (7)  In  addition  to  scattering  repairs  to  the 
macadam  of  the  conduit  road,  a  layer  of  stone  6  inches  deep  and  11 
feet  wide  was  spread  over  a  length  of  about  2,000  feet  and  thoroughly 
rolled  ;  and  I  wonld  note  that  the  maintenance  of  a  good  stone  road- 
way  over  tbe  aqnedoct  is   of  tbe  greatest  importance  as  a  gaM4 
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igiinst  injury  to  the  coudait  from  the  deep  cats  made  by  heavy  traffic 
dariDg  certain  parts  of  the  year,  especially  in  the  spriog-time.  Three 
old  wooden  cnlrerta  ou  the  Hue  of  the  road  nere  rebuilt  in  stone,  and 
one  new  pipe  culvert.  At  the  close  of  the  fiscal  year  the  general  cod- 
ilition  of  everything  abont  the  aqoednct  was  as  good  as  the  means 
iTailable  coold  make  it. 

The  oatflow  of  water  fhim  the  distribnting  reservoir,  as  measared 
daring  the  24  hoars  endintr  at  0  a.  m.  Jnne  25,  1887,  was  26,878,424 
jnllODB,  being  1,335,918  gallons  more  than  the  outflow  aa  measured 
abont  the  same  time  in  the  year  preceding.    (See  Table  1.) 

The  water  supply  as  it  passed  the  efQuent  gate-hoase  of  the  distribut- 
iag  reservoir  was  clear  on  256  days,  slightly  turbid  39,  turbid  32,  and 
my  tarbid  38;  the  snpply  in  this  respect  being  an  improvement  oa 
tbat  of  the  previous  year,  during  which  clear  water  passed  the  effluent 
on  only  147  days.     (See  Tables  2  and  3.) 

The  water-level  at  the  inlet  to  the  aqueduct  at  the  Great  Falls  has 
Timed  from  a  maximum  of  3  feet  to  a  minimum  of  0.7  feet  above  the 
crest  of  the  dam.  This,  it  will  be  observed,  is  the  first  in  a  long  serien 
of  jeara  that  the  water  level  has  not  fallen  below  the  crest  cf  the  daui, 
ibe  natnrai  result  of  its  extension  and  completioD  to  the  Virginia  shore. 
(See  Table  2.) 

The  average  water  pressure  for  the  year  in  the  supply  mains  at  the 
crossing  of  Bock  Greek,  as  recorded  daily  at  9  a.  m.,  was  31.03  pounds 
per  square  inch ;  the  maximum  9  a.  m.  pressnre  was  35  pounds,  and 
the  minimum  28.5  ponnds.  The  average  pressure  during  1886  was  32.04 
pounds.    (See  Tables  1  and  4.) 

The  following  tables,  from  which  the  items  above  noted  were  deduced, 
Till  famish  more  detailed  infonnatioQ  in  relation  to  the  same  points : 

ir  lioiirt  eud- 
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Table  3. — SkowiKg for  each  icy  iittke  gear,  (a)  eandition  of  irater  at  Great  FcW  rMeiti- 
ing  retercoir,  and  dUtribniing  retervoir ;  (i)  h^ghtaof  icateroetr  dam  at  Great  Falls; 
(c)  9  a.  M.  previit*  <tt  Boek  Creek. 
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*"i*  i.~S1uncUg  eoHditiOM  o/" mater,  etc.,  fitr  oioft  ia^  (n  tht  year,  eic— Continacd. 
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'able  2. — SHoioiiiii  condillon  of  aialer,  ele.jforcaah  day  in  the  i/car,  «fo.— Coutiuuoil. 
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sufficient  for  tbe  aunnal  maintenaDco  and  current  repairs  of  the  aqne* 
clact.  But  in  order  to  insnre  tbe  water  supply  against  any  danger  of 
[>ollutiOQ,  and  to  allay  the  fears  of  the  cotnmuDity  in  tbat  reapect,  it  is 
tfcighly  desirable  tbat  means  sliould  be  provided  for  making  certain  im- 
l>rovementB  at  tbe  Great  Falls  and  receiving  reservoir,  as  nrged  in  my 
Isist  two  annual  reports ;  these  improvements  jirovide  for  intercepting 
£ind  diverting  streams  and  snrface  drainage  whicb  nofv  enter  the  receiv- 
ing reservoir,  for  dredging  the  reservoir  and  for  riprapping  its  banksj 
it  is  also  desirable  to  acquire  and  fence  iu  a  few  small  tracts  of  land 
in  tbe  vicinity  of  the  reser^'oir,  and  of  tbe  inlet  to  tbe  aqueduct  at  the 
Great  Falls,  whicb  are  now  occupied  l>y  private  parlies  in  such  way  as 
to  give  rise  to  fears  concerning  tbe  purity  of  supply.  Tbe  cost  of  the 
proposed  work  (the  details  of  wbicb  will  be  found  in  my  annual  report 
I'or  1S85)  will  be  abgat  $1125,000.  Tbe  law  requires  tbat  tbe  sam  neces- 
sary for  tbe  annual  maintenance  and  repairs  of  tbe  aqueduct  sball  be 
included  in  tbe  estimates  submitted  to  Gougrees  annually  by  tbe  Com- 
missiooers  of  tbe  District  of  Columbia,  aod  tbe  appropriation  has,  for 
a  Dumber  of  years  past,  been  included  in  tbe  bill  for  tbe  support  of  the 
District;  but  I  do  not  understand  tbat  an  estimate  for  new  work  in  re- 
lation to  tbe  water  supply  bas  any  connection  with  tbe  annual  estimates 
of  tbe  Commissioners.  . 

I  wonld  therefore  recommend  tbat  tbe  Commissioners  be  advised  tbat 
the  sum  estimated  as  necessary  for  "engineering,  maintenance, and  re- 
pairs of  tbe  Washington  Aqueduct  for  tbe  year  ending  June  30, 1889,'' 
18  $20,000.  Also  tbat  an  additional  estimate  of  $125,000  be  submitted 
to  i  'ongress  by  the  War  Department,  as  an  item  of  tbe  snudry  civil  bill, 
for  improving  tbe  water  snpply  of  Washington,  D.  Cj  by  intercepting 
and  diverting  the  flow  of  sarface  waters  aod  streams  tributary  to  the  re- 
ceiving reservoir,  dredging  tbe  reservoir  and  paving  its  banks,  and  by 
controlling  tbe  surface  drainage  near  tbe  inlet  to  the  aqueduct  at  the 
Great  Falls  of  the  Potomac 


'  This  work  was  inaugurated  in  obedience  to  an  act  of  Congress  ap- 
proved July  15, 1882,  and  involves  as  it  sessential  features — (1)  raising 
tbe  dam  in  the  Maryland  Channel  at  the  Great  Falls  of  the  Potomac,  tx> 
an  elevation  of  118  feet  above  mean  high  tideat  tbe  Washington  navy- 
yard,  and  its  extension  at  tbat  height  across  Conn's  Island  and  the  Vir- 
ginia Channel  of  the  river;  (2)  extending  tbe  Washington  Aqueduct 
from  tbe  distributing  reservoir,  near  Drover's  Best,  to  the  site  selected 
for  the  new  reservoir,  near  Howard  University ;  the  plan  adopted  for 
this  extension  being  a  tnnnel  aniier  pressure  20,700  feet  long;  (3)  con- 
stmcting  at  the  tnnnel  outlet,  a  reservoir  of  alMUt  300,000,000  gallons, 
capacity ;  (1)  connecting  tbe  new  reservoir  with  the  existing  system  of 
water  mains  in  the  city  of  Washington  by  new  line  of  large  mains. 

Operations  during  the  past  Dscal  year  have  been  chiefly  on  the  tnn- 
nel and  reservoir,  the  dam  having  been  fluished  early  in  tbe  year  (Au- 
gust 21,  1886],  and  the  new  mains  laid  up  to  the  site  of  tbe  reservoir  in 
18S5. 
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The  following  k  au  oatline  of  the  history  of  operations  duriag  the 
year,  and  further  details  are  given  in  the  report  of  Lieut.  0.  McD. 
TowDsend,  Corps  of  Engineers,  submitted  herewith : 

DAU  AT  THE  GREAT  FALLS. 

At  the  begiDDing  of  the  year  this  work  required  the  placing  of  only 
192  linear  feet  of  coping  for  its  completion.  This  was  accomplished 
without  difflcalty,  aud  the  contract  closed  August  21, 1886. 

The  total  length  of  the  dam  as  now  completed  is  2,877  feet ;  of  tbiR 
length  1,034  feet  is  comprised  la  the  old  dam  closing  the  Maryland 
Channel,  which  was  raised  to  the  desiguated  height  by  placing  a  cop- 
ing 16  inches  thick.  The  next  streteh  of  dam  crosses  Conn's  Island, 
and  is  669  feet  long ;  tbo  remaining  1,174  feet  closes  the  Potomac  Chan- 
nel.   The  new  part  of  the  dam  varies  from  4  to  20  feet  in  height. 

The  final  estimate  of  work  done  by  the  contractors  was  as  follows: 

1,086.3  cubic  yards  c«piDg  maaoiiry,  Bt  134.50 26,614.  S.'i 

1,989.7  cabic  yarda  cot-Btone  mBHODry,  at  (20.75 41,SH6.27 

2,820  cubic  yards  concrete  maBonty,  at  15.60 15,510.00 

8c9  corde  riprap  backing,  at  |7.25 6,445.25 

34,166  povDds  nroQgbt^iroa  drift  bolta  and  cranipa,  at  7  cents 2,391.62 

5,695  cubic  yards  escalation,  atfl 5,695.00 

9,500  Bqnare  yards  area  cleared,  at  5  cents 475.00 

EXTSl.  If  ATKBUL  AND  LABOR. 

234  cubic  yards  concrete  maaoary,  at  60  cents 11S.O0 

40  bairelB  Portland  cement,  at  $2.70 10ft  00 

1  barrel  Portland  cement,  at  $3.75 3.75 

134.5  barrels  Cumberland  cement,  at  $t.l5 -  143. 17 

75  cement  sacks,  at  15  cents ', 11.85 

27.57  yards  coarse  sand,  at  11.20 33.08 

2  yards  fine  sand,  at  60  cents l.SO 

3  yards  clay,  at  11.25 3.75 

6.tl.38sq<iarefcet  fine  pointing,  at  30  cents 159.41 

34  Unear  feet  stop-notches,  atf3.50 119.00 

Pay-roll  for  sen-ices  in  July,  1885 396.92 

MaKingdeflecting-daiDS,  cofibr-dams,  slaices,  and  all  other  work  reiiiiirod, 

as  per  supplemental  contract 15, 000.  DO 

Total 114,509.02 

Work,  etc.,  under  original  contract 98,417.49 

Por  extra  work  and  material 1,091.53 

Supplemental  contract .__ 15,000.00 

Total  paid  contractors 114,509.08 

Of  the  above  amount  the  sum  of  $3,210.47  only  was  for  work  done 
during  the  past  fiscal  year.  The  amount  expended  from  the  begiDuing 
oDacconntofanrveySjengineei'ing,  superintendence,  contingencies, etc., 
is  $10,976.46. 

The  original  appropriation  was 1145,161.00 

Deduct  amount  paid  conttaoton $114,509.02 

Deduct  expenses  of  surveys,  engineering,  etc 10,976.46 

125,465.48 

Balance  on  hand '. 19,666.52 

There  was  also  appropriated  a  sum  of  $46,000,  to  pay  for  land  and 
water  rights  at  the  Great  Falls,  but  these  matters  are  pending  in  court 
in  charge  of  the  Attorney-General.  No  expenditure  was  made  on  ac- 
count of  this  appropriation  during  the  year^and  in  all  only  $117.96 has 
been  expended  therefrom,  a»  stated  in  previous  reports. 
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TONNEL  FOB  AQUEDUCT  EXTENSION. 

At  the  beginuing  of  tlie  fiscal  year  no  work  was  in  progress,  opera- 
tions having  been  Buspended  Febmary  t,  1886,  when  the  original  ap- 
propriation for  the  work  became  exhansted ;  at  that  time  the  tnnnet 
bad  been  excavated  throagh  a  length  of  18,538.2  feet,  of  which  1,489.66 
feet  had  been  lined,  the  lining  consisting  of  a  facing  of  brick  masonry 
laid  in  hydraulic  cement  mortar,  with  a  backing  of  concrete  for  the  in- 
vert and  side  walls,  and  a  packing  of  dry  stone,  carefally  placed,  to  fill 
in  the  space  comprised  between  the  arch  and  the  rock  throngh  which 
the  tnunel  was  excavated. 

The  suspension  of  operations  coutinued  until  after  the  passage  of  the 
general  deficiency  bill  approved  Angust  4, 1886,  which  contained  an  ap- 
propriation of  (395,000  for  completing  the  tunnel.  This  appropriatiou 
was  made  after  prolonged  investigation  by  the  Bouse  Committeeon  Ap- 
propriations, as  the  result  of  criticisms  in  which  the  method  of  doing  the 
work,  especially  the  character  of  lining,  was  fiercely  assailed.  Fall  rec- 
ord of  this  investigation  is  found  in  H,  K.  Jteport  No.  3109,  Forty-ninth 
Congress,  first  session,  of  which  70  pages  out  of  84  are  devot«d  to  this 
snbject.  As  a  result  of  this  investigation  the  committee  reported  that 
it  was  not  convinced  that  a  mistake  had  been  made  tnthe  plans  adopted- 
for  lining  the  tunnel,  "  but  recognizing  the  difficulty,  the  novelty,  and 
the  importance  of  these  questions  and  the  expediency  of  submitting 
tbem  to  competent  experts  (the  committee)  have,  in  recommending  the 
amoant  called  for  by  the  estimates,  proWded  that  the  Secretary  of  War 
shall  forthwith  take  the  ad  viceof  the  highest  EnglneerBoard  of  the  Army 
npon  the  plans  ai^d  methods  heretofore  pursued."  Accordingly  the 
appropriation  of  the  amount  called  for  was  coupled  with  the  conditions 
that  the  Secretary  of  War  should  "submit  to  the  Board  of  Engineers 
lor  Fortifications  and  for  Kiverand  Harbor  Improvements  whether  any 
changes  are  demanded  for  reasons  of  safety  or  economy  in  the  method 
of  lining  said  tunnel  heretofore  adopted  and  pursued,  and  whether  any 
changes  are  required  in  the  method  of  lining  and  perfecting  the  reser- 
voir :  I'rovided,  That  said  board  shall  make  full  report  thereon,  and 
pending  such  examination  the  work  shall  proceed  upon  such  parte 
thereof  as  the  Secretary  of  War  shall  direct.  The  work  above  pro- 
vided for  to  be  done  under  the  contract  heretofore  made  or  by  a  relet- 
ting, as  in  the  discretion  of  the  Secretary  of  War  shall  be  most  pro- 
motive of  the  interest  of  the  Government." 

In  pursuance  of  this  legislation  it  was  determined  to  continue  the 
work  of  excavation  under  the  original  contract  (see  copy  of  correspond- 
ence herewith),  and  this  part  of  the  work  was  resumed  August  30, 1886, 
and  continued  without  interruption  until  the  close  of  the  fiscal  year, 
when  the  tunnel  was  <^  holed"  through.  The  work  of  excavation  remain- 
ing to  be  done  after  that  date  was  only  such  as  will  be  required  from 
enlarging  and  trimming  to  the  requisite  lining  or  normal  cross-sectiou. 

In  the  mean  time  the  matters  in  question  were  promptly  submitted 
to  the  Board  of  Engineers,  as  directed  by  Congress,  and  aft«r  careful 
examination  and  personal  inspection  of  the  tunnel  the  Board  made  its 
report  thereon  August  24,  1886,  a  copy  of  which  was  received  by  me 
from  the  Secretary  of  War  Angust  27,  1886.  In  this  report  the  Board 
concluded  that  the  exclusive  use  of  concrete  for  lining  (as  had  been 
urged  in  the  strictures  against  the  method  formerly  adopted)  was  im- 
practicable, indor^l  the  use  of  the  brick  arch  as  then  being  constructed, 
but  recommended  that  the  filling  between  this  arch  and  the  rock  in 
place  be  done  "with  mbble'Iaid  in  cement  mortar,  or  with  fine  concrete 
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packed  eoUdly  arounil  larger  stonea  according  to  coDvcnieDce,"  instead 
of  witb  dry-stone  packing.  After  careful  deliberation  (see  correspond- 
ence  herewith)  sapplemental  articles  of  agreement  were  entered  into 
with  the  contmctors  on  the  work,  providing  for  the  use  of  rabble  ma- 
sonry, no  provision  for  that  class  of  work  having  been  made  in  the  orig- 
inal contmct.  The  cost  of  packing  or  tilling  was  thereby  Increased  from 
$2.50  to  $4.75  per  cubic  yurd.  Operations  on  the  work  of  lining  were 
thenresnmei],  and  the  total  length  of  Innnel  lined  np  to  the  close  of  the 
fiscal  year  was  6,11^0-5  feet.  Oi>eration8  during  the  year  were  conducted 
without  loss  of  life  or  scrioos  acci<;)ent  of  any  kind. 

The  total  estimate  of  work  done  by  the  contractors  qn  the  tnuuel  up 
to  June  30, 1887,  is  aa  follows : 

73.5G1  cnbic  rsrda  escavation  in  tunnel,  at|B |5>%,40aO0 

2,U8.-5  cubic  yards  earth  oicavation  in  shafts,  at  $6 12,832.50 

3,676  cubic  yards  rock  oicavatiou  in  ubafts,  at  $10 S>I,760.OO 

7,828  cable  yards  brick  masonry  in  tunnel,  at  |14 -...• 1U9.  !i98. 00 

2,014  cnbic  yards  concrete  masonrv  in  tunnel,  at|5 10,070.00 

4,936.72  cubic  yards  dry-stoiie  packing  in  tnnnel,  at  t^.50 12,341.80 

383  cubic  yards  brick  masonry  in  shafts,  at  |Iij 6,894.00 

600  cubic  yards  concrete  masonry  in  shafts,  at  15 :t,D0O.OO 

tfSO  cubic  yards  dry-stone  packing  in  shafts,  at  (2.50 2,335.00 

444  linear  feet  air-shafts  complete,  at  f  15 6,660.00 

.   637. T8  cubic  yards  extra  excavation  in  tunnel,  at  |1.U) 956.  (i7 

10,176  cubic  yards  rubble  masonry  in  tunnel,  atf1.75 48,345.50 

Total  for  contract  work , 628,245,47 

Paid  COD tractuis  for  pumping 7,035.00 

Total  cost  of  work  done 835,280.47 

Dedaet  10  per  cent,  retained  on  contract  work 82,824.54 

Amonnt  paid  contractors '. 752,455.93 

Of  the  above  total  the  sum  of  $20I,110.81iafor  work  done  daring  the 
past  fiscal  year. 

In  addition  to  the  above  total  there  have  been  expended  from  the  ap- 
propriations for  aqnedact  extension  the  following  sums :  - 


For  west  connecting  conduit  (1886) $5,005.08 

Engineering,  anpeiTateDdence,  and  contingencies,  inclnding  cost  of  pre- 
liminary surveys  and  eiaminallons  (1862-1U87) '. 3u,410.80 

Total .■ 40,416.38 

This,  added  to  the  total  cost  of  work  done  by  the  contractors,  makes 
the  grand  total  of  expenditures  ap  to  June  30,  1887,  including  out- 
standing liabilities  and  retained  percentages,  $875,696.83. 
'     The  appropriations  have  been  as  follows : 

Act  approTod  Jill;;  15, 1882 |599, 534.  S.'i 

Act  approved  March  36, 1866  { pumping) 6,000.00 

Act  approved  Aogbst  4, 1B86 395,000.00 

Total  appropriated 999, 534. 5.1 

Deducting  therefrom  the  total  expenditures  andliabilities  ($875,096,85) 
to  June  30,  1887,  the  balance  available  at  that  date  was  $123,837.70. 
The  estimate  on  which  the  deficiency  appropriation  of  $395,000  was 
made  in  1880  was  pi«pared  in  the  sumuier  of  1885,  when  but  little  more 
than  one-half  the  length  of  the  tunnel  had  been  excavated,  and  therefore 
the  character  of  rock  to  be  encountered  in  the  then  unopened  parts  was 
purely  a  matter  of  surmise.  This  estimate  assumed  that  only  aboutone- 
half  the  toaoel  would  require  lining.  Again,  this  estimate  presumed 
the  use  of  dry-stone  packing  as  comjirising  the  most  considerable  pert 
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tlie  liaing;  but,  as  Ijefore  shown  in  tUis  report,  wo  are  required  to 
>stitute  rabble  masonry,  at  au  increased  cost  of  $2.25  per  yard — an  iu- 
ase  of  90  per  cent.  It  was  also  ossnincd  tliat  tLe  money  required  to 
■ry  on  the  work  would  be  supplied  in  time  to  prevent  any  Baapensiou 
operations,  but  such  was  not  the  case. 

^.fter  work  was  resnmed  it  soon  became  evident  that  the  extent  of 
inel  calling  for  lining  had  been  anderestimated,  and,  in  fact,  nearly 
the  rock  penetrated  since  that  time  is  sach  as  to  make  lining  unqnes- 
iiably  necessary;  besides,  a  considerable  quantity  of  rock  that  was 
asidered  flrm  and  compact  when  the  estimate  of  1S85  was  made  has 
ice  then  developed  imperfections  and  elements  of  weakness  sncb  as 
seriously  threaten  the  stabdity  of  the  taunel  if  left  unprotected'  by 
ing.  Thns  wenow  find  it  important  to' submit  an  estimate  involving 
e  lining  of  a  much  greater  length  of  tunnel  than  was  before  contom- 
xted,  and  at  a  higher  prir-j  to  the  extent  of  the  difference  in  cost  be- 
'een  rubble  masonry  and  dry-stone  packing. 

Tbe  original  estimate  made  provision  for  lining  10,893  feet  of  the  tun- 
1,  while  in  that  now  submitted  this  length  is  increased  to  15,325  feet; 
It  the  original  estimate  proposed  lining  the  entire  cross-section  of  the 
nnel,  with  invert,  side  wall,  and  arch  wherever  any  lining  at  all  was 
aced,  whereas  the  metho<l  now  proposed  is  to  vary  the  lining  accord- 
ff  to  the  character  of  the  rock,  with  a  view  to  reducing  the  cost  of 
line  to  minimum.  Thus  of  the  15,325  feet  which  it  is  now  proposed  to 
le,  it  is  estimated  that  8,025  feet  should  have  the  full  lining,  2,900  feet 
bere  the  lining  will  consist  of  arch  and  side  walls,  and  4,400  feet  of 
■oh  only. 

The  total  estimated  cost  of  the  tannel  now  submitted  is  i|l,181,582.55, 
he  amount  already  appropriated  is  $999,534.55 ;  whence,  on  a  close 
itimate,  it  appears  that  an  additional  appropriation  of  $182,048  is  re- 
hired to  complete  the  work.  But  I  woald  urge  that  the  amount  of  the 
ipropriation  be  made  $200,000,  in  order  that  we  may  he  prepared  for 
nseen  emergencies,  and  thereby  avoid  any  further  delay  in  completing 
16  work.  The  details  of  the  new  estimate  will  be  found  iu  the  report 
f  Lieutenant  Townsend,  which  is  transmitted  herewith. 
The  completion  of  the  tunnel  as  now  proposed  involves  the  least 
mount  of  lining  compatible  with  the  security  of  the  work ;  it  is  a  seri- 
ns question,  however,  whether  we  should  not  go  further  and  arch  all 
le  rest  of  the  tunnel  in  order  to  provide  against  any  possible  danger 
f  its  becoming  blocked  by  afallof  rockfromtheroof,  suchasmightcome 

I  time  through  the  development  of  faolts  or  elements  of  weakness  that 
re  notnow  perceptible.    To  do  this  will  cost  about  $120,000,  in  addition 

>  the  estimate  submitted  above.  I  am  of  the  opinion  that,  in  considera-t 
on  of  the  great  importance  of  doing  everything  possible  to  insure 
:ie  stability  of  the  work,  it  would  be  a  wise  economy  to  increase  the 
ppropriation  to  $320,000  for  this  additional  element  of  security. 

When  the  water  supply  is  finally  passed  into  the  tunnel,  and  the 
tties  have  become  dependent  upon  it,  any  accident  that  might  call  for 

recnrrence  to  the  present  inadequate  system  of  supply  would  cause 
erious  trouble,  if  not  absolute  distress  in  certain  sections.  For  this 
ea»on  I  am  inclined  to  the  opinion  that  it  may  be  well  to  let  the  tunnel 

II  with  water  when  the  money  now  available  is  exhausted,  and  pump 
:  out  after  the  new  appropriation  becomes  available,  thereby  making 
ctnal  test  of  the  stability  of  the  work  before  the  community  becomes 
.ependent  upon  it  for  its  water  supply.  At  the  same  time  I  can  not 
rge  too  strongly  an  appropriation,  at  the  earliest  possible  date,  of  the 
nil  amount  dow  estimated  as  necessary  for  completing  and  realizing 
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the  advautafres  of  tbia  great  work,  wliicli  afftMits  so  closely  the  comfort 
and  health  of  nearly  200,000  people  in  this  District. 

NEW  RBSBBTOIB. 

The  progress  made  by  the  contractors  on  the  reservoir  during  the 
past  fiscal  year  has  been  slow  and  entirely  nnsatisfactnry,  the  working 
force  having  been  entirely  too  small  as  a  rnle,  and  the  plant  insufficient 
and  in  poor  condition. 

At  the  beginning  of  the  year  727,000  cnbic  yards  of  earth  had  been  ex- 
cavated ;  the  mean  elevation  of  theilam  was  133.7  or  0.3  feet  below  grade ; 
the  intercepting  masonry  conduits  had  been  built  for  an  aggregate 
length  of  3,679  feet ;  the  slope  paving  of  the  dam  had  been  completed, 
also  thepavingof  tbeeaeb  slope  of  the  reeervoir,  and  255  feet  in  length 
of  the  west  slope.  Daring  the  year  101,186  cubic  yards  were  excavated, 
and  the  dam  thereby  practically  completed }'  the  intercepting  conduittt 
have  been  completed ;  the  slope  paving  on  tlie  west  and  north  was  ex- 
tended over  a  length  of  1,994  feel;,  and  94'J  feet  of  road  gutters  were 
graded  and  paved.  For  the  purpose  of  paving,  0,810  cubic  yards  of 
stone  had  to  be  hauled  from  the  tunnel  dumps  at  Ghamplain  avenne. 
Rock  Creek,  and  Foundry  Branch,  that  taken  from  the  tunnel  at  the 
Howard  University  shaft  having  been  soft  and  unfit  for  use. 

The  original  appropriation  (2431,273.75)  for  this  work  was  exhausted 
in  the  early  part  of  the  fiscal  year,  but  the  general  deficiency  act  ap- 
proved August  4, 1886,  appropriated  the  additional  snm  of  $160,000  to 
complete  the  reservoir,  making  the  same  conditions  in  relation  to  its 
expenditure  as  applied  to  completing  the  tunnel,  all  of  which  arc  fully 
set  tbrth  in  that  part  of  this  report  relating  to  that  work.  The  Board 
of  Engineers  therein  referred  to  was  required  to  determine  whether  any 
"changes  are  required  in  the  method  of  lining  and  perfecting  the  res- 
ervoir," and  reported  thereon  as  foUoivs : 

"  The  inspection  of  the  new  reservoir  satisfied  the  Board  that  the 
work  is  proceeding  in  an  entirely  satisfactory  manner,  as  proposed  by 
the  special  Board  of  1S85,  and  this  Board  has  no  changes  to  recom- 
mend." 

The  act  of  appropriation  provided  that  the  work  should  be  contiaued 
"  nnder  the  contract  heretofore  made  or  by  a  reletting,  as  in  the  discre- 
tion of  the  Secretary  of  War  shall  be  most  promotive  of  the  interests  of 
the  Government."  Careful  consideration  having  been  given  to  this 
matter,  it  was  finally  determined  to  continne  the  work  under  the  origi- 
nal contract  (see  correspondence  in  relation  thereto  accompanying  the 
•  report),  and  to  this  end  that  contract  was  extended  to  lieceraber  31, 
1886,  and  again  to  Jane  30, 1887,  which  was  the  date  fixed  for  complei- 
ing  the  work.  This  the  contractors  failed  to  do,  however,  and  the  con- 
tract has  been  finally  extended  to  October  31,  1SS7,  at  which  time  it  is 
believed  the  contractors  will  have  completed  what  is  required  of  tbeui, 
comprising  as  its  principal  features  about  25,000  cabio  yards  of  exca- 
vation, 9,500  square  yards  paving,  20,000  square  yards  sodding,  besides 
trimming  and  cleaning  the  slopes  and  bottom  of  the  reservoir  to  their 
tme  planes  and  grades. 

After  this  is  done  the  construction  of  the  gate-honse,  with  its  dis- 
tributing conduits  on  the  betl  of  the  reservoir  and  its  connection  vith 
the  effluent  75'inch  main,  will  pnt  the  reservoir  iu  condition  to  receive 
the  water  supply.  This  can  all  be  accomplished  with  the  present  ap- 
propriation during  the  current  fiscal  year,  and  before  the  completion  of 
the  tunnel  by  which  the  water  supply  is  to  bo  brought  to  the  reservoir. 
At  this  writing  it  does  not  ap]>ear  that  any  additional  appropriation  | 
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fin  be  leqaired  forcompletiag  the  essential  featnresof  tbeworfe,  butit 
u  likely  that  additiooal  money  will  be  needed  to  properly  flnish  up  the 
•ronnds  about  the  reservoir.  No  appropriation  for  this  purpose  is  asked 
S<a  at  this  time,  but  it  may  be  made  the  subject  of  a  special  commnui- 
cstion  at  a  later  date. 

The  total  estimate  for  work  done  by  the  contractors  np  to  June  30, 
1SS7,  IB  ss  follows : 
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Of  the  above  total  #51,696.54  is  for  work  done  during  the  past  fiscal 
5^r.  Id  addition  tbero  baa  been  expended  for  stone,  trap  rock,  an4l 
irick  farnisbed  to  contractors  841,024.59,  and  for  surveys,  engineering, 
I'dotiugencies,  etc.,  since  the  beginning,  the  sum  of  $G1,547.51,  making 
ibe  total  expenditures,  including  retained  percentages  and  ontstanding 
liabilities  to  Jane  30,  IS87,  $474,306.09.  The  appropriations  have  been 
w  follows : 

Act  of  Jnly  15,1882 »*31.273.75 

^of  Aneii»(4,  1S86 160,000.00 

ToUl 591,273.75 

OrdaMiDK  tbere&om  the  total  of  eipenditares  and  liabilities,  tbe  lialaoce 
aTuUble  for  coDtiDuiog  aodcompletiDfc  the  work  at  the  close  of  tlie 
fi«ri  joarwM 116,967.66 

LAND  FOE  AQUEDUCT  EXTENSION   AND  ItESEBYOIB. 

The  only  payment  made  on  account  of  land  during  the  year  was  that 
of  June  6,  to  Kobert  Proctor,  for  $62',  and  recording  deed  of  the  same, 
tL^O— total  #63.50,  pn  account  of  land  to  extend  aqneduct  All  pre- 
riona  payments  are  given  in  the  annnal  reports  of  the  Chief  of  Engin- 
wra  for  1885  (pages  2476  and  2477)  and  1886  (pages  2059  and  2000). 

The  balance  available  for  land  at  the  close  of  the  fiscal  year  was  as 
fonowB : 

Fn"lai)dta«xt«adaqaedact" $35,007.99 

rn"UDdli)cre«erToir'' tui.aa 

MAIN  CONNECTIONS. 

The  only  work  doue  on  the  main  connections  during  the  year  was  the 
olking  of  the  75-inoh  outlet  mala  from  the  new  reservoir,  which  Wftg 
iwje  oetweeu  January  19  ftod  Fehmary  38, 1887. 
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'e  believe  that  the  work  oui  not  be  eatirel;^  completed  very  mach  in  advance  of 
time  asked,  because  the  toonel  yet  lemainiDg  to  be  drivoD,  aboat  S,100  feet,  is 
1  Cbuuplaia  avenne  beadiog  extremelT  bad,  and  from  the  Howard  Univenitj 
(ling  very  beavy  aod  treaoberooa  groimu,  neceasitating  timbering  and  liaing  cloae 
i  n  order  to  inenre  its  safe  and  eDeoesafal  proseoation, 
Te  reepectfiilly  ask  that  an  aarly  deolsioo  be  made  in  this  matter. 
Yonre,  reepectfally, 

Beckwith  &.  Quack  BUD  csH. 
I.  J.  Ltdbckbr, 

Mt^  Bngineen,  U.  S.  A.,  and  Engineer  in  charge  Wathingto*  Aqneditet. 

[Flnt  IndorMinmiL  1 

Office  Washinotox  Aqdkdvct, 

WathingUm,  June  35, 1886. 
2espectfnlly  romrded  to  the  Chief  of  Eogineen,  U.  8.  A. 

^gnorisgtheeronadsoanhich  theappllcatioo  for  tbe  exteniion  of  time  labMcd,! 
■aid  state  that  CougreH  has  made  no  proTision  for  continuing  the  work,  and  there- 
■e  I  oan  not  make  the  extension  of  time  as  req nested. 

rbe  importance  of  appropriating  the  money  required  for  completing  the  tannel 
ttimated  at  $39E^O00)  was  nrged  in  my  lastannQol  report,  and  anbaeq aently  in  a 
.ter  dated  December  15, 1S85,  which  was  daly  transmitted  to  Congress  by  the  hon- 
able  Secretary  of  War,  dated  Jannary  15,  ifeo  (B.  R.  Ei.  Doe.  39). 
The  principal  points  InTolTsd  in  this  matter  are  liilefly  stated  as  follows:  Theoon- 
ActorB,  by  oon tract  dated  October  Sd,  1883,  nndertook  tooonstmEt  a  Innnel  "SW,686 
etlong.  more  or  less,"  and  to  complttetkavierk  "ouor  befoie  June  30,  18%."  The  time 
completion  was  extended  to  June  30,  18S6,  bnt  by  the  end  of  Jaonary,  188B,  the 
oney  available  for  tbe  prosecntion  of  the  work  hod  been  reduced  to  abont  f  1,500, 
hereupon  active  operatioas  were  saBpended,  and  the  contractors  inatmcted  to  limit 
lemselves  to  keeping  the  tnnnel  clear  of  water.  A  special  appiopriatioa  of  15,000 
r  eontinuiag  pumping  operations  was  made  by  Congress  In  the  bill  approved  Maroh 
I,  1886,aDdtbismoneywillall  beexhanatedbyorabobl thoSOtbinstant.  Aftectbat 
ite,  therefore,  there  will  be  no  fnnds  of  any  nature  whatever  applicable  to  thia  work 
alees  Congress  should  In  the  intervening  few  days  make  so  1  table  provialoo. 
The  estimated  oost  of  completing  tbe  tnnnel,  prior  to  the  saspension  of  active  oper- 
tiona,  was  (395,000,  bnt  it  is  probable  that  the  ultimate  coat  will  be  increased  by 
laaon  of  tbta  suspension,  which  hoa  lasted  since  February  1, 1686,  a  period  of  five 
lonths. 

Q.  J.  Lydkcebr, 
Major  of  Engineer*. 


LETTER  OF  THE   CBIKF   OF   EMGI.VEERS. 

OVFicE  OF  THE  Chief  of  Ekoineerb, 
United  SxiXKS  Abut, 
Waikingion,  D.  C,  Augnet  9,  18d6. 
Sib  :  The  act  making  appropriations  to  supply  deficiencies  in  tbe  appropriations  for 
ihe  HBOal  year  ending  June  30,  1B86,  etc.,  approved  Angnst  4,  1866,  under  tbe  beod- 
ng  "lucreaae  of  water  supply,  Washington,  District  of  Columbia,"  makes  prevision 
for  Gompleliog  tbe  tnunel  auu  reservoir,  and  direota  that  certain  qnestiona  ooaneoted 
therewith  beaubmitted  to  the  Board  of  EngineerBfotFortificationaandforEiver  and 
Harbor  Improvementa  (copy  of  the  act  herewith). 

A  copy  of  the  letter  to  the  Secretary  of  War  in  reference  to  tbe  questions  to  boanb- 
miRed  to  tbe  Board,  aa  provided  for  in  tbe  act,  is  herewith,  for  yoar  Information. 

In  oODoeotion  with  this  enl^eot  your  atteotion  ia  invited  to  the  proviso  onpage  11, 
in  refeience  to  proceeding  upon  inch  paiU  of  the  work  aa  the  Secretary  of  War  ahaif 
direct  peading  the  examination  to  be  made  by  the  Board. 

Yon  will  please  submit  a  project  for  the  application  of  the  whole  amount  appro- 
priated, as  well  as  (br  anoh  parta  of  tbe  work  as  in  yonr  Judgment  may  properly  be 
carried  on  pending  action  upon  the  report  of  the  Board. 
By  command  of  Brigodier-Qenerol  Newton. 
Very  reapeotfbl^,  yonr  obedient  servant, 

John  Q.  Parke, 

Colonel  of  Engineer*, 
Bvt.  Maj.  Qea.,  U.  3.  A. 


dbyGoo'>Ie 
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lbttkb  op  the  cuief  of  b:«oi:;bera  to  tbi  seckktabt  of  war. 

Opfick  of  tbx  Coikf  op  Emgd^rkbs, 
U.  a.  Ajurr, 
JFatkiagton,  D.  C,  Angiut  9, 1886. 
Sir  :  The  a«t  making  appropiiatjoiu  to  sapply  deficiencie*,  etc.,  approved  Aasnst 
4,  1£^  under  the  fawwling  "Increaae  of  frat«r  aappl;,  W«shin£toii,  D  strict   of 
Colombia,"  after  mating  appropri&tions  for  completing  the  work,  direct*  that  o — 
aottoD  with  the  tunnel  and  reservoir  besattmitted  to  the  Boj 


tain  qneetiona  in  Donneotton  with  the  tunnel  and  reservoir  besattmitted  to  the  Boknl 
of  EDgineen  for  Fortifications  and  for  River  and  Harbor  ImproTements  for  inveatiga- 
tion  and  report  (pana  10  and  II  of  copj  of  act  herewith^ 

It  ia  reoomniended  that  the  Board  be  directed  to  convene  in  this  cit;  for  the  above 


pniy 

If  the  above  meets  approval  the  requisite  orders  and  iugtmotions  will  be  iasned 
from  this  office. 

A  copy  of  the  act  will  also  be  famiahed  U^.  Q.  J.  Lydecker,  Corps  of  Engineers, 
with  instmctiong  to  sabniit  a  projeoC  for  the  applioation  of  the  ntonev  appropriated, 
with  hia  reoommeDdatlon  as  to  the  manner  in  which  it  ia  to  be  applied  under  the  l»w. 
He  will  also  be  inetmcted  to  furnish  the  Board  with  all  information  in  hia  posaessioa 
tonobiog  the  qnestions  snbmitted  to  the  Board,  and  every  facility  that  the  menabers 
may  deem  necewary  to  enable  them  to  folly  nuderatand  the  subject  committed  to  them. 
Very  respectfnlly,  yonr  obedient  servant, 

John  Nrwton, 
Ck^f  0/  E»gia«eTa, 
Brig,  ami  Bvt.  llaj.  Oe». 
Hon.  Wm,  C.  Enotcott, 

Seoreiary  of  War, 


LETTER  OF  MAJOR  O.  J.  LYDECKBR,  CORPS  OP  KNOINRRBS.  I 

Office  of  the  VfAsaisaTOJt  AquEDucr,  | 

WatkingloH,  D.  C,  Augttt  II,  1886. 
Sib:  Beferring  toyontinstmctions  ofthe  9th  iastant,  Ihave  ttaehonorto  sabmlt   ' 
below  a  project  for  the  expenditure  of  such  part  of  the  sam  of  t5i>r>, 000,  appropriated 

in  the  general  deficiency  act  approved  Aagiist  4,  18S6,  under  the  heading  "  Increase 
of  water  supply,  Washington,  District  of  ColDmbia,"  as  relates  to  the  tnnael. 

Ofthe  snm  above  named  (395,000  is  appropriated  "  to  complete  the  tannel."     To 
this  end  I  sabmil  that  the  work  of  excavation  and  removal  of  excavated  material 
from  the  tannel  be  resumed  at  once,  under  the  contract  heielofore  (October  29,  1883) 
made  with  Ueeara.  Beckwith  and  Qaaokenhnsb,  but  that  no  farther  work  be  done  on 
the  lining  until  a(t«r  final  action  upon  the  report  of  the  Board  of  Engineers  as  to 
"  whether  way  changes  ore  demanded  for  reasons  of  safetv  or  economy  in  the  method 
of  llniDg  said  tannel  heretofore  adopted  and  puranod."     If,  in  purauauce  of  snoh 
aotion,  it  should  be  determined  to  continne  sabstantially  the  present  method  of  com- 
posite lining  {of  brick,  concrete,  and  dry  atone},  or  to  make  the  lining  of  brick  and 
concrete  only,  using  little  or  no  dry  stone,  then,  in  either  of  these  cases,  the  work 
of  lining;  should  also  be  resamed  and  completed  under  the  aforesaid  contract  with 
Beokwittk  and  ^aockenbosb.    If,  on  the  contrary,  it  shoald  be  determined  to  adopt 
a  method  of  lining  radically  different  from  the  foregoing,  it  would  be  necessary  to 
make  a  separate  contract  for  that  part  of  the  work.    T&  course  above  outlined  is,     | 
in  my  Judgment,  that  "  most  promotive  of  the  interests  of  the  Government."     Tbese 
contractora  have  in  place  a  large  and  complete  plant  with  which  the  work  of  exoa-     ' 
vation  can  be  immediately  commenced ;  their  price  for  czcaTation  is  fair  and  reason- 
able, and  Is  undoubtedly  less  than  that  at  which  any  responsible  bidder  would  nnder-    i 
take  the  comparatively  small  length  of  tannel  remainiUK  to  be  excavated,  thislen^h     , 
being  about  2,150  feet— that  already  excavated  beiag  18,538  feet,  or  a  little  over  3^ 
miles.    Theyhave  proven  themselves  to  be  mostexnerb  in  their  work,  energetio,  ready 
at  all  times  Co  do  evervthing  req^nired  of  tliem  naaor  their  contract  withoat  cavil  or     ' 
dispntA,  and  by  their  long  experience  on  this  particular  work  they  are  better  qoali- 
fled  to  cany  It  on  than  strangers  would  be ;  also,  the  work  specified  to  be  done  nnder 
their  contract  is  the  oonstrnotion  of  a  tnnnol  "from  the  present  distribuling  reaer-     , 
voir  above  Qeorgetown  to  the  proposed  new  reservoir  east  of  Howard  University,"     I 
and  if  other  contractora  should  do  put  on  the  work  to  complete  it,  it  is  not  nnlikely     I 
that  we  would  become  involved  in  troublesome  and  expensive  Utigation,  and  possi- 
bly In  delays  arising  from  injunctions,  in  addition  to  snoh  as  woald  certainly  come 
Ihim  the  substitution  of  a  new  working  plant,  o^anizatioo  of  a  new  working  force, 
and  its  initiation  on  the  work. 

My  recommendation  in  relation  to  this  work  is,  therefore,  that  the  contract  with     ' 
Beokwitb  and  (Jq^kenbwli  be  6](ten4e4  to  Jnae  30,  i8S7,  «qd  tl»t  tUe  work  ho  «.  >  L^ 
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:<l  at  onoe,  vilh  the  nndentMidiDg  tbat  operatiooa  under  itaid  conlraot  be  limited 
>  work  of  ezcBVatioii  And  tbe  T«moval  of  eicftvated  material  from  the  touoel, 


1  a  final  determiuatioD  of  the  metiiod  of  liniu);  the  tunnel  U  arriTed  at :  tha 
tion  as  to  nhetber  this  liniDg  eball  be  (lone  (1)  nnder  the  contract  ikforesaid,  (3) 
^r  eaid  contract  modified  to  meet  the  reauiremeats  of  the  caae,  or  (3)  by  a  relet^ 
—  to  remain  in  ubeyance  ootil  after  action  Di>on  the  report  of  tho.Boardof  £n- 
ers.  The  vorli  of  ezcavatJOD  as  herein  recoouuemded  can  properly  be  carried  oa 
ling  nnch  action. 

je  project  for  work  on  the  reservoiT,  for  which  the  act  hereinbefore  referred  to  ap- 
>riat«H  |L60,000,  relates  to  a  separate  work,  proeecQted  nnder  a  separate  ooDtraot, 
involves  entirely  different  and  Independent  considerations.  In  order  that  action 
Dlation  to  work  on  the  tannel,  which  la  of  the  more  preeaiD^  importance,  may  not 
laneceMarily  delayed,  I  have  forwarded  this  communication  at  onoe,  and  will 
Tplete  and  forward  my  project  for  the  reservoir  in  a  separate  letter  to-morrow. 
Very  re8i>ectfnlly,  yonr  obedient  servant, 

G.  J.  LtdeoKEB, 
Sftffor  of  Eagineeri. 
rig.  Gen.  John  Newton, 

Ch^fo/Enginaert,  U.  S.  A., 


UnrSR  0#  THE  CHtEV  OF  ENaiXXBBS. 

Ofvicb  of  thb  Chief  of  Enoinebrs, 

•  Unitbi>  States  Abut, 

Wtukington,  D.  C,  Asgutt !»,  1886. 
''IB:  The  following  indorsements  on  tbe  letter  of  BeckwitbA  Qaackenbnsbof  Jnne 
1886,  reqnedtin^  an  estensioa  of  time  to  June  30,  1S87,  for  the  completion  of  tbeir 
1  tract  for  WauhiDgtou  Aqneducttnnnel,  transmitted  to  tbia  oDlceby  yonr  indorse- 
iit  of  Jnne  -2b,  IBbfi,  Hubuiitted  with  yonr  letter  of  Augnst  11  to  the  Secretary  of 
ir,  are  sent  for  yonr  iuformation : 

[Fourth  IndoTHnwiiLJ 

Officb  Chief  op  ENGiNEERa, 

U.  b,  Aiiur, 
Augutt  12,  1B86. 
Uespectfitlly  retnroed  totheSeoretary  of  War.    Attention  ia  invited  to  the  Inclosed 
Iter  Bnbmitted  by  Major  Lydeolcer,  and  to  the  provisions  of  the  dellcieocy  act  ap. 
■>ved  Auf{iiat4,  m86. 

MuoT  Lydecker's  views  and  his  proposltioc 
faded  for  approval,  the  contract  with  Messn 
udedtoJDue30,  l8tJT. 

John  Newton, 

Chief  of  Engiiietn, 
Brig,  and  Bvl.  Alaj.  Om. 


(TUth  IsdonmDSDt.  t 

War  Departuekt,  Augutt  17,  IdbC. 
Approved  as  recommended  by  tbeCbief  of  Engineers. 
By  order  of  Acting  ttocretary  of  War. 

Saml.  Bodokinb. 
Acting  Cliief  Clerk. 
By  Dommand  of  Ihe  Acting  Chief  of  Engineers. 
Vety  reapectfoliy,  yonr  obedient  servant, 

H.  H.  Adams, 
Captain  of  Enginten. 
Maj.  O.  J.  Ltdbckbr, 

Corp*  of  EngiHetr*. 

LETTER  OF  HAJ.  Q.  3.  LTDECEBR,  CORPS  OF  ENOINBKRS. 

Office  of  the  WABHtNGToir  Aqueddct, 

WtuMngton,  D.  C,  Augtuit  19,  1686. 
GKHTLEmN :  1  have  the  honor  to  inform  yon  that  in  accordance  with  instractions 
tiis  day  reoelved  yonr  contract  for  the  constmotioD  of  the  tnnnel  extension  of  the 
Pashingtoo  Aqnednct,  made  October  -JS,  1683,  is,  w  ith  the  approval  of  the  honorable 
8872  ENO  87 160. 
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SecTetaryuf  Wur.  citeiKleil  toJuDe:iO,  ISH.  "  with  ihe  iiiidiTataDdin^  tli*t  operatica 
andet  said  poutnct  b«  limiteil  to  the  nork  of  eicsration  nnri  ths  reinovsl  of  exiS 
vated  material  fmm  tbe  tuDDcl  uatil  a  tioal  determlnatioD  of  the  method  of  UqjM 
tbe  tunnel  in  arrivt'd  at.  tlio  ciiieMtion  as  to  whether  this  liniDg  gball  be  done  (1 
undpr  ibD  contract  aloreMiUl.  ('J)  iiailer  Raid  contract  iDodlfied  to  meet  the  reqniti 
neota  uf  thocaup,  or(^()  by  a  ruluttioK  to  Temain  id  abeyaDcenntil  after  aetion  apol 
tbe  report  of  the  Duaril  of  Engineers," 
Please  acknowledge  recuiiit. 
Very  rMpoctfuIl)', 

O.   J.    LVDECEEfl,  ! 

Iftffor  cf  Enginetr*. 
Ifeaora.  Brcewith  &.  Quaceenbush. 

Contraelori,  IT^kingto*,  D.  C. 


JiS 


.RD  Of   BNOINKBKS. 

HEADQUiUiTERe  CORPS  OF  Enqixbers, 

United  States  Armt, 
Waikinglon,  D.  C.  Anguti  U,  ISSB. 
[Special  orders  No.  111.] 

Bydireotiouof  tb«  Secretory  of  War,  the  Board  of  Eagineers  fbr  FortiQcatioos  aai 
tot  Biver  and  Harbor  Improvements,  coiAiBting  of— 

Col.  Jamea  C.  Daane,  Corpa  of  Engineers, 

Lieut.  Co).  Henr;  L.  Abtmt,  Corps  of  Engineers, 

Lient.  Col.  Cyrns  B.  Comstook,  Corps  of  Kngineera, 

Lieut.  Col.  David  C.  Houston,  Corps  of  Engineers, 

Lient.  Col.  Walter  McFarUud,  Corps  of  Engineers, 
will  convene  in  tbis  city  as  soon  as  practicable,  apon  theordet  of  tbe  senior  member 
to  investigate  and  report  upon  certuin  qiie<ttious  in  counectioD  with  tbe  tunnel  ftai 
reservoir,  as  provided  fyr  nnder  act  of  CougresB  approved  AagnsI  4,  1S86,  for   th< 
"  Innraat*  of  Water  supply,  Waghinj^toii.  D.  C." 

completion  of  tbe  duties  assigneil  tbem,  tbe  members  of  the  Board  will  return 

The  Journeys  required  under  this  order  are  necessary  for  tbe  public  service, 
"^a  expenses  of  the  Board  will  be  paid  by  Maj.  Garret  J.  Lydeeker,  Corps  of  Ed- 
ei«,  uom  tbe  appropriation  for  iucreasing  the  water  sapply,  Wasbington,  D.  C. 
By  command  of  Brig.  Gen.  New  Ion: 

JOBN  M.  Wilson, 
lAtnl.  Col.  of  Emgimeen, 

Colonel,  U.  S.  A. 


bepobt  of  boabd  op  enoinebks. 

Office  of  Boabd  op  Eninebrs  poe  Fobtipications 

AKD  KiTEB  Ajn>  Habbob  Ihpbotbhenjs,  etc., 

Army  Building^  New  York,  Augutt  24, 1886. 
Gbnebal:  The  Board'of  Engineers  for  Fortificatione  and  for  Bivei 
and  Harbor  ImproTemeDts  bp.s  tbe  hoDor  to  report  that  parsnant  tc 
yoar  iustructious  of  Aagust  13, 1886,  it  met  io  Washington,  Angnst  17, 
at  M^jor  Lydecker's  office,  and  assisted  by  Chat  officer,  and  by  Mr 
Coryell,  the  Superintendent,  made  an  examination  of  the  maps  and 
records  bearing  apon  the  snbjecta  on  which  it  is  required  to  report  bj 
tbe  deficiency  act  approved  Aa^st  4, 1888.  On  Aagast  18  it  made  a 
personal  examination  of  the  tnnael,  iu  company  with  Major  Lydeeker, 
entering  by  the  Obamplain  avenue  working  shaft,  and  examining  id  the 
vest  drift  some  of  the  worst  rock  encountered  in  the  whole  tannel,  and 
in  the  east  drift  some  of  tbe  b€6t.  Mt^or  Lydeeker  statee  that  tbeei 
extremes,  with  the  intermediate  grades  inspected,  willf^ordafoirides 
of  the  variatioDs  in  tbe  character  of  the  work  to  be  dcme.    The  Board 
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II  proveedetl  to  the  site  of  the  new  reservoir  uear  the  Soldiers'  Home, 

1  made  an  iDS|>ection  of  ibi  present  couditiou  and  of  the  methodH  em- 

yecl  in  its  coDStruction. 

k.    second  meeitiiig  wa»  held  at  Major   Lydecker's  office,  at  which 

ptaiu  SymODs,  Corps  of  Engiueers,  uatil  receatly  in  immediate  sii- 

'visiou  of  the  work  oa  the  tuonel,  was  present  and  the  whole  subject 

s  miuutely  discussed. 

riie  following  coucliisious  of  the  Board  have  been  reached  from  iu- 

iiiatiou  thus  obtained  and  after  closely  considering  H.lt.  Eieport  No. 

>0.  Porty-niutli  Congress,  flr«t  session,  witb  the  documents  appended 

're  to: 

Che  Board  indorses  the  use  of  brick  in  the  lining  of  the  tunnel.   The 

jlnHive  use  of  concrete,  in  its  opinion,  is  impracticable. 

The  character  of  the  rock  encountered  in  this  tunnel  is  unfavorable 

endurance  from  its  teodency  to  deieriorate  when  exposed  to  the  air. 

some  places  this  change  has  already  occurred ;  at  others,  rock  which 
ten  blasted  is  sound  and  hard  will  sometime  remain  so,  while  that 
cavated  only  a  few  feet  away  will  in  a  few  months  crumble  almost 
:o  clay.  Iron  pyrites  is  otteu  detected,  and  analysis  indicates  that  it 
not  the  only  cause  of  the  trouble.     Impure  micii,  maguesiam  silicate 

a  talcoso  form,  and  perhaps  other  causes  of  degeneration,  are  present, 
le  headings  were  started  irom  the  different  shafts  in  sound  rock  giv- 
g  no  indication  of  the  probable  present^  of  this  disintegrating  rock  on 
e  line  of  the  tunnel,  and  there  appears  to  be  no  reason  why  better  re- 
Ita  should  have  been  anticipated  by  carrying  the  shafts  and  the  tuo- 
il  any  lower.  If  the  bad  character  of  the  rock  had  been  anticipated, 
e  grade  of  the  tunnel  would  have  been  Used  much  higher.  The  work 
ts  now  advanced  too  far  for  any  change  in  grade  to  be  practicable,  and 

only  remains'to  makesuitable  piovisiou  to  resist  the  hydraulic  pres- 
ires  to  be  apprehended. 

Where  the  rock  is  solid  and  can  safely  be  trusted  to  resist  disinte- 
fation,  which  the  engineer  iu  charge  judges  frotn  present  appearancen- 
ill  be  the  case  for  about  four-tenths  of  the  length  of  the  tunnel,  no 
niug  is  necessary  and  uu  change  iu  the  present  cross-section  is  sug- 
?sted. 

Where  the  rock,  although  fairly  goo<l,isnDsafe  to  trust  without  lining, 
le  present  plan  is  to  line  with  a  13-inch  (3  brick)  arch  and  fill  in  solidly 
ith  dry  stone  between  the  bricks  and  the  rock  in  place.  The  Board 
•commends  that  such  places  shall  be  filled  with  rabble  laid  in  cement, 
lortar,  or  with  flue  concret«  packed  solidly  aroaud  larger  stones,  ac- 
>rding  to  convenience.  No  motion  can  be  permitted  among  the  stones 
bich  are  to  transmit  the  ultimate  pressure  to  the  rock  in  place,  and 
]is  can  only  be  certainly  accomplished  by  filling  up  all  interstices  with 

solid  mass. 

Where  the  rock  is  still  worse,  so  that  timbering  l)econies  necessary  to 
le  safety  of  the  miners,  the  present  plan  is  to  insert  such  beams  as  may 
e  needed  and  leave  them  in  position.  The  Board  advises  the  removal 
f  all  wood  when  practicable ;  and  when  not,  to  betl  it  iu  a  solid  mass  of 
on<!rete  or  rubble,  filling  all  voids. 

Finally,  the  case  of  overhead  falls  of  rock  producing  extensivedome- 
ke  cavities  is  presented.  Fortunately  these  are  not  common,  only  two 
f  very  large  size  beingreported  by  the  engineer  in  charge.  The  Board 
isited  the  site  of  the  worst  one.  It  extended  31  feet  along  the  axis  of 
be  tunnel  and  the  fall  had  crushed  the  timbering  and  temporarily  im- 
Tisooed  the  men  at  work.  To  obtain  security  the  overhead  cavity  had 
«eu  at  once  filled  with  about  forty  cords  of  wood  laid  up  as  welt  ae  pos' 
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LBTTBR  or  HAJOR  O.  3.  LYDKCKXB,  CORPS  OF  ZNOIKXXRS. 

Ownca  OP  TH>  WAfiHntoTOK  AqcEDTcr, 

Wa»Unglo»,  D.  C,  S^tmtbtrJ,  1886. 
•XR :  Bf  order  of  the  Acting  Secretu?  of  War,  I  have  been  fluniahed  for  my  gnld- 
:e  \ritli  the  inctooed  cop?  of  the  report  of  tlie  Board  of  EnginMia  for  fortlflcationa 
i  for  river  and  barbor  improTementsia  telalion  to  the  iiietliodB(t)  of  lining  tbo 
tncd  »ad  (2)  of  constructing  the  new  reservoir,  for  increasing  tbe  water  supply  of 
isliingtoD,  u.  C,  maileiapLirBuaticeof  thedeUciencyact  apprOTed  Angiiat  4,  1886. 
Va  to  the  rcBcrvoii,  tbe  Boaid.  reports  that  "  the  work  Is  proceeding  in  an  entirely 
.isf»ctory  m&Dnerj"  and  DO  changes  are  reoonuneaded. 

&.B  to  1  he  tonnel  lining,  the  Board  holds  tbat  tbe  exclnuve  use  of  concrete  is  f m- 
n<sticable,  indorses  tbe  use  of  the  brick  arch  aa  now  constructed,  bnt  recommends 
nt.  the  filling  between  the  arch  and  the  rock  in  place  be  done  "with  mbblelBidio 
meat  mortar,  or  with  fine  concrete  packed  solidly  aronnd  larger  stones,  according 

convenience  "instead  of  with  drrstoneaa  heretofore.  Tbe  rerommendation  of  tbe 
>ard,  an  I  nnderstanU  the  act  of  Congress,  is  conclnsive  aa  to  the  method  of  lining 

l>e  followed ;  so  that  the  great  question  now  to  be  determined  is  whether  this  work 
all  be  done  "under  the  contract  n ere tofore  made  or  by  a  reletting." 
ir  tbe  present  contract  inclndcd  prices  for  the  "  rabble  masonry  "  and  "  fine  con- 
ete "  recommended  by  the  Board,  I  should  have  no  hestitation  in  recommend inf 
lat  tbe  work  be  continued  nnder  this  contract ;  bnt  snch  is  not  the  cane,  and  if  the 
ork  is  done  by  the  present  oootractors,  nithont  a  reletting,  it  wilt  be  necessary  to 
rreenponapnceforthislargeamountofwork,  aggrcgatingat  least  S5, 000  cnbicjrards 
'  masonry,  osclnsive  of  the  brickwork.  But  the  contractors  claim  that  they  have  a 
>iitiact  to  complete  this  tuuncl,  and  that  the  speciflcations  and  articles  of  agreement 
lake  itrovisiODSfor  dealing  with  any  change  of  plan  that  might  be  determined  upon 
□ring  the  pivgress  oftbework,  u  It  is  tield  that  the  contract, when  made.wasfor 
Dy  more  work  than  conld  be  done  with  the  money  at  that  time  appropriated  by  Con- 
resa,  the  contractors  maybe  correct  in  their  claim;  but  that  is  a  legal  question  which 
^  is  useless  for  me  to  discuss  further,  and  I  introduce  it  only  to  snggest  tbat  the  con- 
rfkctois  are  probably  prepared  to  interpose  every  legal  obstacle  iuthe  way  of  putting 
t  ber  parties  on  the  work,  vf hereby  delay,  damage,  and  increased  expeuse  would  Te- 
ult.  The  spcciGcations  descril>e  tbe  work  to  be  done  as  "  the  coostniction  of  20^826 
eet,  more  or  less,  of  tunnel  about  11  feet  wide  and  T^  fuet  high  from  tbe  present 
liatribntiug  rpservoir  above  Georgetown  to  tbe  proposed  new  reserroir  east  of  Howard 
Juiversity."  They  further  provide  for  masonry  lining  "wherever  required,"  and 
-eserve  to  the  engineer  in  charge  the  right  "  lo  modify  them  (tbe  specifications) 
whenever,  in  bis  opinion,  it  may  be  necessary  for  the  proper  accomplishment  of  tbe 

Referring  to  the  articles  of  agreement,  they  provide  as  follows : 
"If,  nt  any  time  daring  the  prosecution  oif  the  work, it  be  found  advantageous  or 
necessary  to  make  any  change  or  modification  in  (bo  project,  and  this  change  or  mod- 
ification should  involve  such  change  in  tbe  specifications  aa  to  character  and  quan- 
tity, whether  of  labor  or  material,  as  would  either  increase  or  diminish  tbe  cost  of 
the  work,  then  snch  change  or  modification  must  be  agreed  upon  in  writing  by  the 
contracting  partiea,  the  agreement  setting  forth  fully  the  reasons  for  such  change 
and  givinc  clearly  the  quantities  and  prices  of  both  material  and  labor  thus  siibsti- 
tnted  for  those  named  in  the  original  contract,  and  before  takins  effiMit  must  bo  ap- 
proved by  tbo  Secretary  of  War;  Provided,  Tbat  no  payments  aball  be  made  unless 
such  anpplemental  or  modified  agreement  was  signed  and  approved  before  the  obli- 
gation arising  from  such  modification  was  inonrre''." 

The  foregoing  preacnts  all  (lie  salient  features  of  tbe  case,  and,  after  the  fullest  con- 
sideration, I  have  reached  tlio  conclusion  tbat  it  will  be  "  most  promotive  of  the  in- 
terests of  the  Government "  and  of  the  work  to  do  tbe  work  of  lining  nnder  the 
rontrant  heretofore  made  with  Beck  with  &  (juackenbush,  if  satisfactory  prices  there- 
for can  be  agreed  npon.  It. baa  already  beeu  determined  to  continue  and  complete 
the  work  of  excavation  untler  this  contract,  and  that  work  is  in  full  blast ;  there  is 
a  large  amount  of  rock  trimming  that  will  have  to  be  done  before  the  lining  is  placed 
in  that  part  of  the  tunnel  already  excavated  through  by  these  contraotors,  which 
they  would  have  to  do  without  additional  compensation ;  they  have  their  tracks, 
hoisting  machinery,  pumping  machinei^,  and  all  other  necessary  appliances  in  place 
and  are  therefore  readv  to  proceed  with  the  work  at  once;  they  have  considerable 
material  'fiir  lining  on  band,  delivered  last  year,  before  the  work  of  lining  was  sus- 
pended ia  order  that  the  small  balance  of  funds  then  available  might  bo  applied 
solely  to  tbe  work  of  excavation ;  tbey  have  proven  themselves  to  be  reliable  and 
enerKetio  in  their  work ;  they  claim  it  an  a  legal  right  to  complete  it,  and  would  un- 
doubtedly seek  to  maintain  that  right.  In  fact,  the  necessity  of  fixing  a  price,  with- 
out competition,  for  the  large  amount  of  masonry  of  tbe  kind  recommended  by  the 
Board  is  tbe  only  material   objection  that  occurs  to  me  against  tbe  adoption  of  the 
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conne iodicatod  above;  never! belues  this  isez-ictlj- Ibe  liue  »f  procedare  that  ap- 
pears to  Iw  contemplated  in  Ibe  articles  of  agTeeiuPut  to  meet  ttie  tei|uireineDts  of  a 
chaD);e  of  )iruj«!t,  nach  an  is  Hon  ia  qoestiuB.  If  tbat  conrw  be  appmi*e<l  1  vroald 
anggest,  and  rei)ne>t,  tbat  a  board  of  eDgioeera  of  not  lees  tbau  tbrre  members  b« 
designated  to  couHider  and  report  upon  Ibe  qneelioD  uf  i>rice. 

CopifBuf  the  advertiaemeot,  spec  ifi  cations,  aad  articles  of  agrvemenl  (blaDk)cotu- 
prised  in  the  contract,  tuv  transmitted  berewitb  for  read;  refereoce. 
Very  respectfully, 

G.  J.  Lyprckkr, 

Hajorof  £iiginffrs, 
Tbe  Chief  op  Ekoikkerb,  U.  S.  A. 

IFiistlndsrwawDt-l 

Office  Chief  of  Engineers, 
n.  S.  Armv. 
Sfptember  Ifi,  I8d6. 
Retipectfully  returned  to  Major  Lydeclcer  for  an  eHtimate  of  tbe  amount  and  co«t  of 
tbe  vOrk  proposed,  and  for  a  stalemcntof  the  price  at  wbicb  the  contractors  will  do 
tbe  work,  and  for  Major  Lydecker'a  recommrmialion  in  connection  Iherenith. 
By  L-ommaDd  of  Colonel  Parke,  in  charge  of  offlcc. 

H.  M.  Adams, 
Captnin  of  Engineers, 
|S«ODd  Indanement-l 

Office  Wasmisgtos  A<iveduct, 

tfathiiigtvn,  October  I,  \ri86. 
Reapectfnily  letiimeaiotheCbiefofEDgiDPers,  U.  S.  Army. 

The  exact  amount  of  nork  to  be  done  in  lining  the  tunnel  can  not  yet  be  atated ,  lint 
from  present  indications  it  is  estimated  in  round  nunil)erH  that  12,500  cubic yard^ 
brick  masonry,  4,:ilU  cnUic  yards  concrete,  and 23,OU0  cubic  yanla  rubble  masour>-  will 
be  reqTiired,  the  likst  item  being  in  lieu  of  the  dry  stone  packing  coDtemplateii  in  the 
original  method  of  const  rnctioD.  Tbe  cost  at  prices  named  in  tbe  letter  transmitted 
herewith,  as  those  at  tvbicb  the  present  contractors  nill  do  the  work,  would  be  a«  fol- 

]'J.r>00  cubic  yarils  brick  masony,at(I4 tUo.OQO 

4,r,IHl  cubic  vards  concrete  maboory,  at  (5 ^,&0U 

li-IjOUfcabtc  yards  rubble  masonry,  at  $4  To 109,250 

Total 30e,7O0 

These  prices  make  un  average  of  about  $7.67  per  cubic  ;ar<l  for  the  total  40,(XM) 
cubic  yunls  of  composite  masonry  in  tbo  tunnel  lining.  I  do  not  belicro  that  a  re- 
letting would  result  in  anything  loss,  nud  accordingly,  as  instructed  in  the  foregoing 
indorsement,  I  recommend  that  supplemental  articles  of  agreement  for  doing  the 
work  of  lining  in  the  modified  manner  as  required  by  tbe  report  of  the  Board  of 
Engineers,  be  entered  into  with  tbe  contractors  now  on  the  work,  based  on  prices  not 
to  exceed  those  named  above. 

G.  J.  Lydeckeb, 
Major  of  Engiiiftri. 
I T  bird  iDdorMmenl.) 

Office  Chief  of  Ekoin'eers, 

U.  S.  Army, 
Ootober  5,  ld86. 
Respectfully  returned  to  Major  Ly  decker,  to  state  bnw  much  money  will  be  available 
for  tbe  work  proposed  nudec  supplemental  contract. 
Bj  direction  of  Colonel  Parke,  in  charge  of  otHce. 

H.  M.  Adams, 
Captain  of  Bngineen. 
IFonrthindorHnwnt.) 

Office  Wasringtos  AgtJEDUcr, 

Wathinglon,  Ootobrr  9,  1^86.        \ 
Respectfully  reCiirnetl  to  the  Chief  of  Engineers,  U.  8.  Army. 

As  nearly  as  1  can  estiiuate  at  this  time  it  is  proluiblo  that  we  will  have  about 
186,000  available  for  tbe  work  proposed  nnder  tbe  supplemental  c     '"   '     ' 
rubble  mawurv  in  tunnel  lining. 

O.  J.  LVDi 

Hajor  of  Engineert. 
(Four  incloaures  herewith,  including  originals.) 
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OrncB  Chief  of  ENaixiceRfi, 
U.  8.  Army, 

October  14,  1UH6. 
SflspeetfnU;  T«tanied  to  M^or  Lydeoker,  with  directions  to  prepare  u  aupplemeutal 
uatnct,  fa)  be  submitted  to  tbe  Secretory  of  War. 

ExpeodiuirB  under  this  BapplemeatBl  oontract  to  be  limited  to  the  amount  avail- 
able for  the  paipoae  specified,  after  dedncting  euch  amouots  aa  will  be  required  for 
(DEiimriDg  ezpennes. 
Br  command  of  Bri^adier-Oeueral  Daane. 

H.  M.  Adams, 
Captain  of  Engineert. 
[Sixth  ludonameul.] 

Office  Washinqtok  Aqubduct, 

Wa»\ingtm,  Ootoher  \«,  1886. 
SnuauLTuU;  Tetamed  totbeChief  of  En^neers,  U.  S.  Anny,  with  proposed  eopple- 
■entd  eon  tract,  in  qniotiiplicate,  for  consideration  of  tbe  Secretary  of  War, 

Tbe  extension  of  the  oneinal  contract  with  Beckwitb  &,  Qaackeubnsb  to  Jnne 
30.  VS7,  heretofore  made  with  the  approval  of  the  Secretary  of  War,  applied  oiHy  to 
lb?  ''  vork  of  excavation  and  the  removal  of  eicavatetl  material  from  the  tunnel." 
If  my  pnaent  recommendation  Is  approved,  that  eileasion  sbonld  now  be  made  to 
ipTil;  to  the  work  of  tnnnel  lining  also,  as  it  is  proposed  to  do  the  briok  and  con- 
mt«  part  of  tbiB  work  under  that  contract  at  tbe  prices  bid  at  the  original  letting. 

0.  J.  Ltdkceer, 
Major  of  Engineert. 

£01111  rXICATIOS     ACCX)MPANTING     THK     SECOND    INDORSEMENT  OS   TUB    FORKGOIXO 
LBTTKR. 

Georgetown,  D.  C  Stplemher  '23,  1886. 

DkarEiK:  Jn  reply  to  yonr  coDimanicalion  of  the  ^Ist  instant,  while  we  do  not  ad- 
nil  tbe  power  to  abrogate  without  caaso  our  contract,  or  any  part  of  it,  and  reapeot- 
fnlly  reserve  all  onr  legal  rights  thereunder,  still,  nuliject  to  this  reservalion,  we  are 
■lllinitto  agree  loa  modification  of  I  be  contract,  so  that  instead  of  "dry  sttine  pack- 
■Xf,'  liiere  nball  be  suhalituted  either  or  both  ofthemcthodn  mentioned  in  your  letter. 

We  therefore  namti  tho  following  prires  as  reqne.tteil  io  /our  letter,  viz : 

Eleven  I bonsand  live  hundred  cnbiu  yardit  briclt  moHimry,  4,500  oabio  yards  coa- 
trtie  maaoury,  tho  price  provided  by  tlie  eiistiiiK  contract. 

Twenty  thonsand  caltic  yards  rubble  masonry  laid  in  cement  mortar  for  the  price 
of ^15  per  cnbic  yard. 

Tven^  tbonsanil  cnbic  yards  of  line  concrete  packed  solidly  around  larger  stone 
fir  the  price  of  16.50  per  cncic  yard. 
Veiy  respect  fnlly, 

BBCKWITH   &    QUACKRSBUSH, 

Coatracior». 
(i.  J.  Ltdeceeb, 

Major  of  K*^«trt,  U.  S.  A. 

LETTER   OB  TUB   CRIEI'   OF    ENGINEBHS. 

Office  of  the  Chief  of  ENotSERRs, 

United  States  Army, 
Wa»hiiigto»,  D.  C,  October  27,  1886. 
Su:  Toot  letter  of  September?,  inclosing  the  supplemental  contract  with  Beck- 
■ithft  Qoackenboab,  transmitted  wttb  vonr  iudorseoieui  of  18th  instant,  was  sub- 
ojtisd  lo  the  Secretary  of  War,  indorsed  as  follows; 

[Seventh  indaneDient.| 

Office  CuiiiF  of  Engineers. 
U.  8.  Army, 

Oc(o6cr  la,  1886. 
It'spectfnlly  aabmilted  to  the  Secretary  of  War,  with  recommeudationa  that  tbe 
x^Pplemental  articles  of  agreement  herewith  be  approved,  and  that  the  original  oon- 
Uict  herewith  be  extended,  to  include  tbe  tunnel  lining,  to  Jane  'JO,  lri-f7,  as  proposed 
■'J  Major  Lydecker. 
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And  was  receivod  book  with  the  fbllowing  iDiloraBineiil : 
lElgbthlD 


WaK  DXPAKTMKiri, 

OotafrerSe,  188S. 
^ndatiODB  of  the  Chief  of  Engiaeera  are  approved. 


B7  order  of  the  Secietar;  of  War. 


,  Moocdanoewith law BDdreKQlBtionB;  onecopybaBbeensentto theofSoeof tbe8econd 
Comptroller  to  be  tiled  with  the  original  ooDtract,  u>d  one  copj  is  filed  in  this  office. 
The  report  of  the  Board  of  Engineers,  dated  AoEoat  ^,  1H86,  the  blank  BpeciGcationa, 
etc.,  the  hlank  arlicleH  of  agreemeot,  and  tbn  letter  of  Beckwith  &  Qnaokenbnsh, 
dated  SeDtember  29,  ISSd,  recoived  hero  nitb  yonr  letter,  are  also  iocloaed. 
By  command  of  Brisailier-Greaeral  Duaoe. 
Teiy  respectfallf ,  yoar  obedient  servant, 

John  G.  Pakke, 


Brt.  Mo}.  &m.,  U.  S.  A. 


Sopplemental  articles  of  agreement  entered  into  this  !8th  day  of  Oclober,  1886,  be- 
tween MaJ.  G.  J.  Ljdecker,  Corps  of  EngineerB,  U.  S.  Anu^,  of  the  first  part,  and 
Clinton  Beokwilh  and  John  V.  Quackenbash,  partners,  doing  business  nnder  the 
firm  name  of  Beckwith  &.  Quackenbnah,  of  Mohawk,  nf  the  county  of  Herkimer, 
State  of  New  York,  of  the  second  part. 

Whereas  on  the  29th  day  of  Ootober,  1B83,  (be  parties  above  taeDtioned  entered 
into  a  coutrant  for  the  oonstmction  of  a  tnniiel  for  iuoreasitiR  the  water  aapply  oC 
WashioRton,  D.  C.,  which  provided,  among  other  tbin^i^s,  for  placing  dry  etona  pack- 
ing in  connection  with  the  lining  of  said  tnnnelat  astipalati^d  price  p^  cubic  yard; 

Whereas  the  Congress  of  the  United  States,  in  appropriating  for  the  completion  of 
the  work,  in  the  general  deficiency  act  approved  Augnst  4, 18^6,  instrocted  the  6ec- 
reta^  of  War  "  to  sabmit  to  the  Board  of  Engineers  for  Fortitications  and  for  River 
and  Harbor  Improvements  whether  any  ohanges  are  demanded  for  reasons  of  safety 
or  economy  in  the  method  of  lining  said  tunnel  heretofore  adopted  and  porsaed"; 

Whereas  the  Board  of  Engineers  aforesaid,'  in  it«  report  dated  AuRUSt  24,  1666,  re- 
quires the  ase  of  "rabble  laid  in  cement  mortar  or  (witb)  fine  concrete  packed  solidly 
around  larger  stone"  in  liea  uf  the  dry  stone  packing  herein  beforo  referred  to,  thereby 
making  ueoesaary  a  modifioation  in  the  original  project  such  as  invulves  a  change  by 
which  the  cost  of  tie  work  will  be  increased :  Therefore,  in  order  to  provide  for  the 
modification  aforesaid  in  accordance  with  the  provisions  of  theorigiDol  contract  dated 
October  23,  1883, 

This  agreement  wilnesseth.  that  the  said  M^.  O.  J.  Lydeoker,  Corps  of  Eogineert, 
for  and  inbehalfof  the  United  States  of  America,  and  the  said  Beckwith  and  Qoaoker- 
bnsh,  for  themselves,  (heir  heim,  eieontors,  and  administrators,  have  mntually  agi'eed, 
and  by  these  prunents  do  mutually  covenant  and  agree,  to  and  with  each  ot£er  as 
follows: 

That  tbu  said  party  of  the  second  part,  iu  consideration  of  the  extension  of  the 
origiual  cootractioiDclude  the  work  of  lining  that  may  be  done  ander  the  appropria- 
tioo  made  by  the  act  approved  August  4.  lE^,  hereinbefore  referred  to,  and  of  pay- 
ment to  be  made  as  hereinafter  provided,  eball  furnish  all  material  for,  and  plaos 
rubble  laid  in  cement  mortar  wherever  required  la  the  tunnel,  all  as  directed  by  and 
to  the  entire  satisfaction  of  the  party  of  the  first  part. 

In  consideration  of  the  material  being  fiimisbed  and  the  rabble  laid  aa  provided  for 
in  the  foregoing  paragraph,  the  said  party  of  tlie  first  part  aholl  pay  ttf  the  said  partv 
of  the  second  pail  at  the  Tat«  of  (4.75  per  cobio  yard ;  all  payments  being  subject  to 
the  conditions  named  in  the  origiual  contract. 

It  is  expressly  nnderstood  and  agreed  that  all  provisions  of  the  contract  entered  into 
on  the  39th  day  of  October,  1883,  between  the  parties  herein  named  shall  apply  to  tbs 
work  and  material  provided  for  by  these  supplemental  articles  of  agreement  in  so  (u 
as  the  said  provisions  are  deemed  applicable  by  the  party  of  the  first  part  j  audthat 
neither  these  supplemental  articles  of  agroemeut  nor  auy  extension  of  the  original 
oontiacC  whereby  it  is  made  applicable  to  the  work  on  the  tunnel  provided  for  by  the 
general  deiioieQCy  act  approved  AnguBt  4,  188fi,  shall  obligate  the  United  States  to 
anyexpenditnre  in  excess  of  the  amount  thereby  appropriated,  after  deduo  tin};  there- 
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m  the  anmB  necasa&ry  for  meelln);  ontatandluK  liabilitleB  for  work  done  ap  to  tha 
lO  at  whiob  that  ftppropriation  beaame  avaiuble,  and  for  defrayiag  the  nMMaajty 
>enaeB  of  eDfilDeerlug,  BuperiutendeDoe,  and  ooatiagenoioB  dnriDg  the  progreM  of 

%  ia  fartberiiDdantood  that  this  aneemeat  la  to  become  operative  only  when  a^ 
■vecl  b;  theChief  of  EagineenandtheSecrBtaryof  War,  andif  not  ao  approved  It 
A>  be  -void  and  of  no  effect  whateTer. 

D  trltneoe  whereof  tbe  aaderaigiied  have  hereunto  placed  their  haoda  and  aeala  the 
te  first  therelabefore  written. 

O.  J.  Ltdeokxk,    [sbal.1 
ifa/ar  of  S»gi»Mtr»,  U.  B.  A. 

JOBM  U.  LaBKKT.  BKCKWITB  A.  QCACKBNBUSB.     [BKAL]. 


War  DKPjUtraiNT,  Oetobtr  36,  II 
A.ppTaved. 


OORXXSPOKDEIICB  RBLaTIMO  TO  THB  RBBKRVOIK. 

Washikoton,  D.  C,  Jim*  Sd,  1886. 
Sir  :  Wo  moet  respectfully  call  yonr  attentioD  to  the  expiration  of  onr  cootraot  with 
le  OcvenimeDt  for  the  coDHtrnction  of  the  new  Wasbin^n  rraervoir  on  Jnly  1, 1986, 
id  aak  that  tbe  bbdio  be  extended  for  oue  year.  Varioas  exigencies  have  nrisen  to 
revent  onr  onmpletton  of  this  work,  and  to  the  inclemency  of  the  weather  is  maialy 
tribatable  onr  failure,  tbe  excessive  rainfall  interfering  with  our  desiens  moet  »e- 
oasly,  the  basin  being  flooded  some  half  dozen  times  this  spring.  Again,  it  wonld 
B  impossible  to  complete  the  reservoir  on  account  of  material  for  tnoDel  being  in  onr 
ay.  B«gTetting  the  ciTcnmslanoee  which  compel  as  to  ask  this  extenBlon,  and  tfojtt- 
ig  oar  petition  ma^  meet  with  your  approval,  we  remain, 
Very  respeetfnlJy, 

Halomst  &  Oleabon. 


_ „  ___e30, 1B85,  

•letion  waa  extended  one  year,  to  Jane  30,  1886,  The  failure  to  complete  on  time  (bo 
ar  as  ixwaible  under  tbe  present  appropriatioa)  is,  in  my  opinion,  wholly  duo  Co  a 
ock  of  vigor  in  the  proeeontion  of  the  work,  and  in  no  »eDBe  to  tbe  violence  of  the 
ilements  or  any  exigency  beyond  tbe  control  of  the  contractors,  1^'or  this  reason  I 
im  not  antbonied  by  the  terms  of  the  contract  to  make  tbe  additional  exl«nBiou  of 
.ime  herein  requested. 

Tbe  balance  of  fauds  available  for  "  the  conatruction  of  reservoir  aoA  gate-houte"  at 
Jie  close  of  the  month  wilt  be  about  (30,000.  Of  this  amount  t'JO,000  should  be  ro- 
(ervedfor  tbe  gate-house,  leaving  only  about  110,000  available  for  work  on  tbu  reservoir 
indei  tbe  present  appropriatioa.  Au  estimate  for  an  additional  upprop nation  of 
HGO,DOO  is  now  before  Congrees,  and  tbe  proper  steps  to  be  taken  fur  tiie  completion 
)f  tbe  nork  after  the  present  appropriation  is  exhausted  mnnt  depend  to  some  extent 
in  the  action  taken  by  that  body.  I  would  therefore  recommend  that  the  contract 
with  Ualonev  &,  Oleasoa  be  extended  to  Jul;  31,  18S6  only,  by  which  time  tbe  sum 
now  available  for  work  on  the  reservoir  will  probably  be  exhausted,  and  action  by 
CoDxreM  In  relation  to  the  additional  appropriation  may  have  been  taken. 

G.  J.  Ltdbcexr, 
Major  ef  E«gi»«eri. 
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LKITBB  OF  TKB  CHtRF  OP  BNaiKBBBS. 

Officb  of  the  Chief  of  EirourBKKS, 

United  Statcs  Akkt, 
Watkington,  D.  C,  Julg  1,  IBaB. 
Sib;  The  letter  of  HAloney  &.   Gleaeon,  of  38tb  altimo,  reqoeetJDg  extenBion  ol 
time  for  one  year  fh>m  Jnly  1,  18B6,  for  oompletiog  their  cootract  for  comitmotion  ol 
reservoir,  forwarded  to  tbta  office  by  yonr  indorsement  of  same  date,  haviiig  been 
Bubmitted  to  the  Secretary  of  War,  with  recomnieDdation  tbat  the  contract  M  ex- 
tended to  July  31,  1886.  as  piopoHed  by  H^or  Lydecker,  bas  been  returned  approved. 
'     B;  command  of  the  Acting  Chief  of  EaglneerB. 
Very  reapectfoUy,  yoar  obedient  servant, 

H.  H.  Adams, 
Captain  o/Enginettt. 
MqJ.  0.  L.  Lydkckbb, 

Corpi  o/  Enginten. 


IfTTER  OF  UEMKB. 

WABfUNQTOK,  D.  C,  J%lg  16,  ISaS. 
SlB :  Tour  esteemed  favor  of  the  8th  inst.,  extending  our  contract  antil  Jnlv  31, 
1B86,  duly  received  ;  and  for  reaaoua  already  referred  to  In  oar  coDimunication  of  Jane 
26  lost,  wonid  reapectfiilly  ask  your  still  fiutber  extenetoD  to  Jul;  1,  1B87. 
Very  raspectftilly,  your  obedient  servants, , 

MaLOMEV  a  GLEA0ON. 

M^.  Q.  J.  Ltdbckeb, 

Corps  0/ Engirwen,  U.  S.  A. 


lettsr  of  major  g,  j.  lvdecker,  corps  op  engi^bebe. 

Office  of  the  Washington  Aqueduct, 

WathingtOH,  D.  C,  Aagait  16,  1886. 
GENERAi.r  111  further  compliance  with  instructions  contained  iu  Department  letter 
of  the  yth  inslant,  I  have  the  honor  to  submit  below  a  project  for  expending  bo  miich 

of  the  snm  of  $5!>5,0iiu  appropriated  in  the  general  duAcieacy  net  approved  Angnst 
4,  1886,  under  the  heading  "Increase  of  the  water  supply  of  Wim  bin  ^ton.  Dtstriotof 
Columbia,"  relates  to  the  reservoir.  My  projoiit  for  the  nxpenditore  of  that  portion 
applicable  to  tbe  tnonel  was  submitted  m  my  lett«r  of  the  lltb  instant. 

Of  the  sum  above  named  1160,000  is  appropriated  "to  complete  the  reaervoir." 
This  auiouat  is  naoied  in  my  last  annual  report  as  that  estimatod  oit  ueceasary  for 
work  that  must  be  done  before  the  water  can  be  introduced  and  stored  in  the  reaer- 
voir with  due  regard  to  secnrity  and  purity,  and  for  the  auxiliary  stmctnres  needed 
to  take  the  water  supply  from  the  reservoir  into  the  supply  mains.  This  involves  (a) 
the  completion  of  the  earth-work  of  the  reeervoir,  and  of  paving  and  sodding  iht 
alopex,  aud  the  completion  of  the  masonry  conduits;  (6)  the  construction  of  ciroulatr 
ing  ooi.<luit8  0n  the  bottom  of  the  reservoir,  throueb  which  the  water  supply,  f 
emerges  itova  the  tunnel,  will  be  conveyed  to  the  tnree  oomera  of  the  ~™"""-  - 

IBuent  cate-hoDse:  (c)  the  construction  of  tl 

vitb  the 

The  work  involved  in  the  first  Item  abovefa)  is  provided  for  in  the  contraot  with 
Moloney  &  Gleaaon,  date<l  October  30,  1883;  this  contract  expired  June  30,  18%, 
hat  the  timti  ol  completion  was  extended  to  June  JO,  1886,  and  a^aiu  to  July  31,1886, 
and  the  contractors  are  still  on  the  work, engaged  with  a  small  force  ia  finishing  sncb 
parts  as  are  liable  to  damage  by  the  weather  if  left  in  an  incomplet«  shape.  These 
contractors  have  giveu  an,  in  the  main,  work  of  a  satisfactory  character,  but  they 
have  been  dilatory,  and  have  at  no  time  carried  on  the  work  with  that  degree  of  vigor 
and  such  extensive  plant  aud  working  foree  as  were  called  for  by  their  contract;  if 
the  most  vigorous  prosecution  of  the  work  on  the  reservoir  were  now  a  question  of 
vital  inportuDce  1  shonUl  not  recommend  any  further  extension  of  their  contract. 
But  tbeir  iailuro  to  make  the  reiiuisite  progress  has  not  atfeeted  the  interests  of  the 
Government  adversely,  further  than  by  increasing  the  cost  of  inspection,  and  it  is  not 
at  all  likely  that  other  parties  could  now  be  put  on  the  work  to  finish  it  any  sooner 
than  the  present  contractors  can,  considering  the  delays  iucideaC  to  a  reletting  to 
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ler  parties  anil  their  arrangiDg  for  oommenoiog  operatioo^}  I  am  also  of  the  opin- 

>  tliat  a  relettiDg  would  result  in  increaaed  coat  to  the  GoveniineDt. 

rbe  work  that  can  be  done  nuder  the  preMiit  contract  U  e«Ciinat«d  as  follows  at 
[itract  prices: 

r.OOO  cnbic  .vardg  eicBvation,  at  30  cents (as,  100. 00 

UOOoRbicyaTdapuddliDg,  at  40ceDts 14,400.00 

.04>0  square  yards  sodding,  MtWceuta 4,00O.Oo 

>  cubic  yards  cut^^touo  masonry,  at  $15 112,50 

a  cubic  yards  brick  masiory,  at  |9 ^,304.00 

JOO  cubic  yards  coDoretA  masonry,  at  (5.50 6,  GOO.  00 

cubic  yards  rabble  masonry,  att6 480.00 

3  sqaare  yards  trap-rook  lining,  at|l T.'>3.00 

XK>  cnbic  yards  broken  stone  liuiDg,  at  |2 12,000.00 

,OiiO  square  yards  paving.  at38cenl« 9,HOO.O0 

linear  feet  coping,  at  ^ 435.00 

tM,9a4.50 

In  relation  to  these  prices,  I  would  observe  that  at  the  original  letting  fifteen  bids 
ere  received  (see  abstract  of  proposals  printed  in  Report  of  Chief  of  Kngiueersfbr 
S4,  pages  ^306  and  2309) ;  ot  these  three  were  below  the  contract  price  for  eiLcava- 
3D,  one  being  ii4  cents,  one  28  cents,  and  another  29  cents,  and  the  remaining  eleven 
ngingfromS;!  to  41  cents,  the  averaue  of  all  bids  being  34.4  cents;  bat  tberri  remains 
ily  ftbont  100,000  onbio  yards  of  Bucli  work  to  be  done,  the  larger  part  of  it  at  the 
iper  end  of  the  reservoir,  calling  for  the  longest  haul  and  giving  the  leant  niargla 
'  profit,  BO  that  any  bid  oa  low  as  the  contract  price  can  hardly  be  expected  at  Ulia 
me.  As  to  paddling,  however,  it  is  not  unlikely  that  a  lower  price  than  40  ceota 
ieht  be  obtained,  as  we  originally  had  sis  ranging  from  II  to  30  cenis,  two  at  40, 
ad  s«ven  ranging  from  6li  cenIs  to  |'i,r>0;  the  average  price,  esclnsive  of  the  pbe- 
DlDenal  one'  of  t^.50,  was  about  52  cents.  The  average  price  for  sodding  was  31  oente, 
lur  of  the  bids  being  20  cents,  bnt  none  less  than  that.  The  contract  pri(.'e  for  pav- 
tg  {-in  cents)  iH  ex»'ptioQa11y  low,  all  others  ranging  f^m  50  cents  l«  f3,  iind  aver- 
KiDg  ^8-B  cents.  Tbo  average  price  for  broken-etone  lining  was  $1,901,  ^'^  of  the 
ide  ranging  from  fl  to  |t.T5,  two  at  f'!,  anil  six  ranging  from  12.10  to  $2.60. 

The  il*uia  above  enumerated  covcr.the  bnlk  of  the  work  to  be  done,  aggregating 
3  V a] ne  $72,300,  out  of  a  total  of  $B2,U81.50,  at  contract  prices.  The  contract  price  is 
a  each  of  those  items,  except  stonelining,  below  tbo  average  bid,  and  gives  in  theag- 
;re(5»to  $31,929  less  than  the  average  of  t.hcne  bids  would.   It  ia  in  view  of  this  fact  that 

am  led  to  the  opinion  that  a  reletting  of  the  comparatively  small  proportions  of  the 
vork  that  remain  to  be  done  would  result  lu  increased  cost  to  the  Government; 
iD(l,  farther,  there  is  considerable  dead  nork  to  be  done  in  trimming  and  dressing  nn- 
iniebed  slopes,  for  which  the  present  contraclors  will  receive  no  additional  compen- 
<atiuD,  bat  which  would  constitute  an  item  of  cost  to  (he  Government  if  other  eon- 
:ractonj  should  go  on  the  work  to  finish  it. 

In  view  of  the  above>coneid«rationsl  am  of  the  opinion  that  it  will  "be  most  pro- 
motive of  the  interests  of  the  Ciovemment"  to  du  that  part  of  the  work  now  in  quea- 
Llon — compriaing.  in  general  terms,  the  earthwork  on  the  reservoir,  paving  and  sodding 
ilopes,  and  completion  of  masonry  conduits — under  the  contract  heretofore  made 
with  Haloney  and  Gleason.  This  work  may  be  properly  carried  ou  pending  action 
upon  the  report  of  the  Board  of  Engioeera  on  the  qnestiona'to  be  submitted  to  its 
COD ai deration,  as  required  by  the  act  of  appropriation.  To  that  end  I  recommend 
the  extension  of  said  cimtract  to  December  31,  tStif!.  If  their  prosecution  of  the  work 
□p  to  that  time  should  prove  natiafactory  a  still  further  extension — say  to  Jane  30, 
ld67 — might  then  be  uiade ;  if,  however,  progress  should  nor  be  satisfactory,  it  would 
probably  be  better  at  that  time  to  put  other  parties  on  the  work  to  complete  it,  ar- 
rangements to  that  end  being  ma<ie  during  the  winter  months,  so  that  operations 
(^ould  be  promptly  commenced  in  the  spring,  Ibert-b.v  avoiding  any  loesof  time  in  the 
favorable  working  period  of  the  ^ear. 

The  other  portions  of  the  work  that  will  be  reqnireil,  Hrieli  ae  the  conetructiou  of 


le  gate-bouB''.  circulating  conduits,  heeper'n  dwelling,  fencen.  surfuce  gutl«is,  e1 
shoiud  be  deferred  Jbr  the  present,  until  the  Board  of  Engineers  has  niailf  its  report, 
BUil  until  most  of  tlie  work  contemplated  by  the  contract  lif  retolore  made  has  been 
accompli  shed.     Their  execution  will  not  take  much  time, 
very  respectfntlv,  your  obedient  servant, 

G.  J.  Lydeckek, 
it^or  of  EagiHttri. 
Brig.  Gen.  Juhn  Nrwton, 

Chiff  of  Engineert,  U.  S.  A. 
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*  Office  Chief  of  Enqineers,  United  States  Abut, 

Augitt  25,  1886. 
Beepeotflill;  aabmUtedto  tbe  Secretary  ofWai. 

The  witbin  protect  of  M^.  O.  J.  Lfdecker,  Corpa  of  EDginneis,  fortbe  kpplloatjoo 
of  eo  mnch  of  the  sppropriBtioD  contained  In  the  general  deflcieDOT  act  approTed 
AoKtiBt  4,  1886,  a«  relates  to  tbo  reeervnir,  which  may  be  Bmnmarizod  as  fbllows  : 

Completion  of  the  earth-work  and  of  paving  and  Bodding  slopea  and  oompietion  of 
masonry  oooduiu  appears  to  be  in  accordance  with  the  provisions  of  the  act,  And  is 
recommended  for  approval.  The  work  now  propc«ed  ma;  properly  be  carried  on 
previons  to  thentoeipt  of  report  of  the  Board  otBoKineers  on  tbeqaestions  submitted 
to  ita  oonaideMtlon  as  regnired  by  the  act  approved  Angast  4,  ISsiS- 

JoHK.H.  WlUOIT, 
Acting  Cki^  of  Enftieer*. 

{Seoond  indonemeiitj 

War  Depabtment,  JugntiW,  1886, 


|Tlili4  ladoraeawntt. 

Office  Chief  of  Ehoinbbbs, 

U.  8.  Ahmt, 

Srplember  3,  1886. 
Beopeotfnlly  tctnmsd  to  U^ or  Ly decker,  Corps  of  EnKiDcers,  inviting  attention  to 
the  preceding  IndorsementB,  by  which  he  will  be  guided.    After  sncb  record  aa  may 

' uynaa  been  made  this  paper  will  be  returned  to  this  office.  . 

JOBN  G.  Parkr, 

Colonel  of  EnginMrs, 
Bvt.  Maj.  Gen.,  U.  8.  A., 

in  Charge  of  Office.        , 


letter  of  MBSSBfl.    IIALONBT   *  GLBA80N. 

New  Reservoir  Office, 
WaahingUm,  D.  C,  Decembtr  16,  1386. 
Sib:  Notlngthefact  that  onr  present  contract  expires  December  31, 1668,  we  would 
reepectfally  luk  that  the  same  be  extended  to  snch  a  time  as  Qiay  in  yoar  Judgment 
seem  proper. 

The  very  unseasonable  weather,  together  with  a  short  season,  and  numerous  delays, 
oaDses  as  to  make  this  request, 
Very  respectfully, 

MaLOXET  &,  GLK&fiOK. 


IFlrtt 

Office  WAsaraoTou  Aqueduct, 

fPatUngton,  Jamuary  19,  1887. 
BeBpeotfnlly  forwarded  to  the  Chief  of  Engineers,  C  S.  A. 

This  application  is  for  a  farther  extension  of  the  contract  for  constrooting  the  new 
reservoir  for  Che  local  water  snpply  matte  in  October,  1883,  and  calling  for  the  com- 

Sletion  of  the  work  by  June  30,  1885.  The  time  was  extended  to  Jnue  30,  1686,  and 
nally  to  December  31,  18^6,  pursuant  to  recommendations  contained  in  my  letter  to 
the  Chief  of  Engineers,  dated  Angnst  16,  1886.  I  then  stated  that  "the  contractors 
had  at  no  time  carried  on  the  work  with  that  degree  of  vigor  and  such  eztensiTe 
plant  and  working  force  as  were  called  fur  by  their  contract."  There  baa  been  no  im- 
piOTcment  in  these  respects  during  the  period  covered  by  the  last  extension,  bnt  I 
recommeoi),  neverthelew,  that  the  contract  l>e  still  further  extended  to  June  30, 1887, 
becanse  I  do  not  think  that  new  oontractors  can  be  put  on  the  work  in  its  present 
condition  with  any  advantage  to  the  Government. 

G.  J.  Lydecsbr, 
J/q/w  of  Engimetr*. 


-gle 


APPENDIX  V  V — EEPOBT  OF   MAJOE  LYDECKER.  2657 

LETTER  OF  THE  CHIEF  OF    BNGINEEBS. 

Ofi-igb  of  tub  CaiEP  or  Ekgixbbbs, 

UsiTEi>  States  Arut, 
ffaakingUm,  D.  C,  Jaaitary  'H,  1887. 
IR :  Your  leoommeDdationoftbe  19th  iuBtant,  that  the  timo  for  the  compIetioDofthe 
itrnot  oC  Mb1oii«7  &  Qleason  for  oonatraction  of  Teservoir  for  incraasing  the  water 
•ply  of  WoshiuKtoQ,  D.  C,  b«exteDdedto  JuneSO,  1887,  ii  approved, 
ly  commaad  ofBriKadiBr-Qeneral  Daan». 
Very  respeatfally,  joncobedi«it  wrrant, 


RKPOBT  or  UXUTXMANT  C.  U°D.  T0WK8BND,  CORPS  OF  EMOINEBRB. 

Office  of  tbb  WAsmNGTON  Aqceduct, 

'  FiuMfijjtoii,  D.  C,  A^gval  4,  IBST. 
Major  :  I  h&ve  the  honor  to  aubmit  the  following  report  of  operationa  for  iDorea«- 
^,  the  water  supply  of  the  oiuy  of  WashiDSton  dnruig  the  flaoal  year  ending  June  30, 
m7  : 
The  plan  adopted  for  Inarea^ing  the  water  snpply  of  the  city  of  Washington  oon- 

(,1)  la  raising  the  dam  at  Great  Falls  tt 
(te  at  the  Davy-yard,  and  extending  it  an 
■1  of  the  Potomac  River. 
(21  ConnectiDg  the  distri bating  reservoir,  with  a  new  reservoir  which  is  being  ood- 
nioted  north  ol  the  city  and  east  of  Howard  Uaivoraity,  by  a  tunnel  with  a  normal 
:o8!)-section  of  6^.5  square  feet  reduced  to  76.4  eqnnce  feet  where  lined. 
(:S)  Building  this  new  reservoir,  which  is  to  have  a  capacity  of  aboot  300,000,000 

(4)  Connecting  this  reservoir  to  the  eziating  system  of  pipe  distTibatioa  in  theoity 
>y  large  watermains. 

DAK  AT  GREAT  FALLS. 

At  the  close  of  tde  last  fiscal  year  the  dam  had  been  completed  with  the  exception 
if  aboat  192  linear  feet  of  coping.  This  was  laid  daring  the  months  of  Jnly  and  An- 
nual and  the  work  finished  Augast  21,  1886. 


Ou  account  of  alack  of  funds  «'ork  nas  suspended  on  the  tannel  Febrnary  1, 
.866,  at  which  time  the  east  and  west  shafts  hod  been  Uu'k],  18,538.2  linear  feet  of  the 
iiiiinel  bad  been  excavated,  and  1,489.6  foet  lined  with  brick  masonry  and  dry-stone 
tacking.  Connections  bod  beeu  mode  between  all  the  headings  with  the  exception 
jf  those  ftom  Champlain  avBocie  shaft  oant  and  the  east  shaft  west. 

The  work  of  excavation  waa  reanmed  Angust  30,  1833,  and  the  tnnoel  "  holed " 
Inly  1,  1667,  the  length  of  tunnel  excavated  daring  the  year  having  been  ^,154 
linear  feet.  Abont  400  feet  of  (he  rook  encoantered  Is  a  compact  hornblende  achist, 
nearly  amphiboliM;  the  rest  of  the  rook  is  a  taloose  aehist,  readily  disintegrated  by 
the  action  of  water  and  will  require  lining.  Timbering  was  reqnire<l  for  a  distance 
of  371  feet. 

In  the  section  of  the  deficiency  bill  approved  August  4,  l^^i,  appropriating  1393,000 
to  complete  the  tunnel,  the  Secretary  of  War  was  directed  to  ''submit  to  the  Bimrd 
tor  Foriifloatiohs  and  Harbor  Improvements  whether  any  ohanfres  are  demanded 
forreMonsoFHafety  or  economy  in  the  method  of  lining  said  tunnel  horoiofure  adopted 
and  pnrened,"  etc.  The  qneation  having  beou  submitted  to  the  Board  it  indorsed  the 
nse  of  brick  for  the  lioing,  but  in  place  of  the  dry  alone  filleil  in  bstneon  the  brick 
and  lock,  recommended  that  "anch  places  shall  be  lilled  with  rabble  laid  in  cement 
or  with  fine  oonorete  paoked  solidly  around  larger  stone  which  are  to  transmit  the 
altimste  pressure  to  the  rook  in  place,"  etc.  In  accordance  with  this  recommenda- 
tion the  Dse  of  dry-stone  pooklng  for  lining  was  discontinued,  and  under  anpplementol 
>rtlcl«s  of  agreement  approved  by  the  Seoretaryof  War  October  26,  1886,  the  work  of 
liDisg  the  tannel  was  resumed,  rabble  masonry  being  employed  In  the  place  of  the 
drj-Btone packing,  at  acost  of  $4.75  per  cubic  yard;  6,110.5  linear  feet  of  tlie  tunnel 
htul  been  lined  at  the  close  of  the  fiscal  year. 
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The  looatioD  of  the  lined  sectioiiB  is  shown  is  the  foUowlDg  table ; 


Shaft. 

H«-llDg. 

StatioDt. 

Li»u- 
reet  lined. 

W«.t 

ai»-7« 
84a-zr5« 

lUt-3T24.t 
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lTai-2208 
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I30.0 
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Id  Udids  timbered  seotiona  as  rauch  of  the  timber  as  praotiCBible  ia  removed  berore 
the  rabble  ia  placed.  When  the  removal  of  the  timber  is  too  dangerooa  a,  careful  ix- 
aminatioD  is  made,  all  vDSound  pieees  are  replaced,  and  all  vacant  places  filled  with 
mbble  maaoury  and  concrete.  In  the  heavy  ground  in  the  west  heading  Chaoiplain 
avenae  shaft,  the  thickneaa  of  the  arch  baa  been  iecreased  from  three  to  fonr  bricks 
for  a  distance  of  2Si  feet.  ' 

ThefollowiQsiB  a  r^Dm£  of  operations  iu  each  heading— extracts  frooi  the  report  of 
Hr.  Oeorge  H.  Coryell,  assistant  engineer,  who  has  .been  in  immediate  charge  of  the 

EAST  SHAFT — WEST  HEADIHO. 
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X— For  the  Baonl  yMr  1887,  Id  ■ddillOD  m  tbailwve,  t3l<i 
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The  sections  where  dry-atone  packing  and  rubble  naaonry  were  used  are  aa  follows, 
vi»: 

LlBurfeM- 
Dry  atoue  packing: 

Station  318  to  74B .■ 430 

Station  945  to  1025 » 

Station  1145  to  1197   52 

Station  1475  to  1912 437 

Total 999 

Knbble  masonry : 

Station  1035  to  1145  IM 

Station  1137  to  1475 276 

Station  19iato2756 344 

Total 1,94a 

Also  Z75G  to  2770 — 23  linear  feet  constmoted  to  height  of  springing  line.^ 
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EomI  lieadiHg,  Champla'tn  aTtmit  allt^ft. 

mpleted  Jane  30,  1087'.    Totftl  diBtaoce, 
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CAonpIoJn  aoMM  tiki^f — u«st  dr(n. 


)ry-staiie  {Mckioi;: 

Stations 74  to 666... 
8tftti0DBT43to766.. 
StfttionB815to867.. 


B  naed  kre  aa  fol- 
Lln«uft«t 


Babble  niMOiiry ; 

Stations  666  to  743  . . 
Stations  766  to  B15.. 
Stations  8«7  to  2062  . 


The  following  will  Bbow  Beotiooa  wheie  briokworlc  of  foar  riaga  bare  been  nsed, 


Stations  Sib  to  846  .... 
Stations  867  to  1050... 
Stations  1390  to  1440.. 


NoTK.— Tbe  invert  In  the  above  aectlona  were  not  added  to,  ezoepi 
tioosSl&aiid84daa  addltionalrioKof  brickwork  added,  making  it  tni 

Heading  trnnsd  May  21,  1B34.    Heading  completed  Not.  B, 
3,002  feet. 


not  added  to,  except  between  ata- 
ig  it  tnree  rings  thick, 
1885.    Total  distanoe. 
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1,180.00 

Noit.— For  the  fl*o*l  yeer  1887, 


totbe»b<>T«,  141  llD«uf««t  «iHlnuU>d  to  tba  belKlit  of 
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Ba»t  tta^ng,  Book  Cretk  ihqfl. 

Heading  turned  Jadhmt  Sn,  1884;  beading  completed  November  14,  1885.    Total 
diataiiM,  3,1241  foet. 
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KcrTE.— Lcnetb  timbered  lemponry.    N'o  Bllan 

Escavatcd  for  lining : 

IBH4.  LonKth.   

1085.  Length  lining  section 

1986,  LengtU 

1887.  Length  lining  section 


le  In  eetimateH  not  eic&vated  to  timber  i 


Total 

Note.— About  650  linear  feet  e: 


trated  for  lining  in  K'jO  allowed  in  18^7. 


Wtat  heading  Sock  Creek  tkaft. 

,  1B34;    heading   completed  Jannary  5,  1886;    total 
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NOTB. — In  addition  to  above  63  linear  feet  oonetmcted  to  the  height  of  aprioging 
line. 


Umbering: 

18(«4.  Length  . 
1865.  Length  . 
1886.  Length  .. 
1B87.  Length  .. 
No; 


Excavated  for  lining: 

1884.  Length' 

1885.  LoDgtb 

ISW.  Length 

1887.  Length 


Total.. 


...-^-     1.34*1 
byTjOO^IC 


APPENDIX  V  V — BEPOKT  OF   MAJOR   LYDECKEB. 
Ndtk.— 350  lineu  feet  excavated  in  1886 ;  allowod  id  1887. 
Foundrs  Brandt  tlu^ft;  Mil  ktading. 
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Ncm.— The  RboTO  was  enlarged  for  lining  in  I'JdG ;  allowed  in  188T. 

W«tl  k«>Mtiiip,  Foundry  Branek  tha/t. 

:,  1894 ;  heading  oomploted  July  31,  1885 ;  total  die- 
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Welt  conitecting  tluift,  east  drift. 
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The  balance  available  for  coutinaii 
ofprDgKea  this  kouont  will  be  exnen 

"Hic  coDtiactore,  Hwm.  Beokwfth  and  QaaokenbaBb,  have  exhibited  zeal  and  m- 

l«Ui^MM«  in  the  proM^mtion  of  the  work.    A  hisber  rate  of  progruss  could  have  been 

'    >(tauwd)nliningthatannel,hadilnot  been  evident  that  the  work  must  be  suspended 

,    'orlaekoffbadB.    The  eetimate  eabmitted  in  188.5  was  baaed  upon  the  oBoumption 

thit  dr;-atoDe  packing  was  h>  be  employed  in  lining.    Tbe  substitution  of  rnbble 

■aMOon  hat  largely  iDCteaaed  tbe  cost.   At  the  time  tbat  estimate  was  computed  bnt 

UiSOOIoetof  the  tunnel  bad  been  excavated,  and  the  character  of  tbe  remaininv  rook 

*MBntitel;aDiaUarof  comectare.    Tbe  bore  of  the  tunnel  has  now  b^n  completed, 

Hd  thechuoctet  of  tberocK  can  therefore  be  accaratol;  determined.    A  careful  in- 

^l^gation  haa  beea  made  and  it  is  fonnd  that  mnoh  more  of  tbe  rock  than  was  then 

'   tMiULlwill  reqaire  lining.    In  addition  to  the  6,110.5  feet  which  bas  already  been 

toiBpleted there,  there  are  1,915  feet  of  tbe  tunnel  which  will  reqniro  lining  tbrongb. 

8872  KHO  87 161 
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SScnoN  LINK)  WITH  SKGKZNTAI,  AKCH. 

MOO  feet  exoaratioD  (101.79),  11,310  cnbioj-aTd8,»t  |S 190,480.00 

Idpe  feet  brick  (16.6),  1,B67  cabio  Tuds,  «t  $14 36,136.00 

llN»feBtafrnbble(3d.O),  3,555  ca\iio  yards,  at  H75 16,«e6.a5 

3,000  feet  concrete  (2.0),  3S3  cubic  yards,  atfli 1,110.00 

134,614.35 


VORMAL  SKCTION. 


142,324.00 


IF  LINED  WITH   SEGUENTAI.  ABCB. 

5.761  foet  excavation  (19.39),  4,116  cabiojkrda,  at  $e 3-2,93a00 

9sTSIfe«t  brick  (16.6),  3,585  cubic  yards,  at|U 60,190.00 

5.761  feetmbble  (33.5),  6,628  onbicyards,  at  $4.75 32,433.00 

8,761  feet  conereto  (2.0),  427  cobio  yaide,  at|5 2,135.00 

Total 117,686.00 

TBS  MBW  RBSERTOIR. 

At  the  close  ot  the  last  fiscal  ^ear  there  had  been  excavated  727,000  cabic  yards  of 
material ;  the  dam  bad  been  raised  to  a  mean  elevation  of  153.7  feet.  The  east  con- 
duit had  been  completed,  and  1,594  feet  of  the  west  cpndnit.  The  inside  slope  of  the 
dun,  the  east  slope,  aadv55  feet  of  the  west  slope  of  the  reservoir  had  been  paved. 

Hie  progress  of  the  work  during  the  present  year  baa  been  nnsatiafactory.  The  work 
of  excavation  was  practically  Bnspended  daring  the  months  of  Joly  and  An^nst, 
•waiting  an  appropriation  by  Congress,  and  doring  September  pending  decision 
upon  the  application  of  the  contractors  for  an  extension  of^  their  contract.  Moderate 
pHwrees  was  made  daring  the  months  of  Octot>er  and  November,  bnt  since  that  date 
Uttb  has  been  accomplisaed.  The  plant  employed  has  been  in  poor  condition,  and 
ibe  force  entirely  iDadcq.nate.  The  following  tableshows  the  nnmber  of  days'  labor 
daring  each  month : 

Dapi  terviet. 
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One  boDdred  and  one  thonaand  one  hundred  and  eighty-six  cabic  yards  have  been 
oeavatcddnring  the  year;  the  dam  has  been  bron^ht  to  fall  height  and  width  with 
tbs  exception  ofabonl  SfiO  feet  at  the  west  end,  which  is  nbont  2^  feet  bolon  grade. 
Tke  lerees  at  the  north  aad  east  sides  of  tbe  reservoir  havo  been  brought  to  siili- 
snde,  and  the  low  groond  sonth  of  the  dam  filled  in  readiness  for  sodding.  The 
veateondait  has  been  completed;  1,9M  linear  feet  of  tbe  west  and  northern  slopes 
Df  tbereserroir,  and  943  feet  of  road  gutters  have  been  paved.  Six  hnndred  and 
eifhty  and  seventy-five  hnndredtbs  cabio  yards  of  stone  have  been  haoled  from  Kook 
Creek  aiid  Fonndr;  Branch  and  Cbamplain  avenqe  eliafta  for  paving. 
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The  work  remaiuing  t( 
the  Dvrtli  hill  and  the  rai,Bn  i.'i  >ud  ^aua-u^'aaa ,  a 

9,500  Hqnarc  yards  paving,  to  trim  and  sod  the  dar  ,  ^  .         „ 

and  clean  and  level  tbe  bottom  of  the  reservoir.     The  amount  available  b)  oomplet 
the  tT->rk  ia  eil6,967.66. 


MAIH  CONXECTlOUa.. 


The  on];  work  on  the  main  cohaeotions  daring  the  year  was  the  calling  of  the 
75-iDch  outlet  main  rrom  the  new  reservoir;  this  work  was  commenced  Jannary  19, 
and  completed  Febraary  38,  1887. 

The  balance  available  ia  t2,008.5ti,  which  will  probably  snfllce  to  completo  tb«i 


VV3. 

ERECTION  OF  FISH-WATS  AT  GREAT  FALLS  OF  THE  POTOMAC. 

As  fully  explaioed  in  my  last  annaal  report,  all  operationa  on  tbe  fish- 
ways  at  the  Great  Falls  bad  been  sapended  after  tbeir  damage  hj  the 
floods  of  October,  1S85,  and  fioal  settlement  made  with  the  coutractor 
in  Febrnary,  188C. 

No  work  was  in  progress  at  the  beginning  of  the  fiscal  year,  and 
whatever  remaioed  of  the  fisb-ways  was  still  nnder  water,  tbe  precise 
extent  of  damage  done  to  them  still  unkaown,  and  the  feasibUity  of 
completing  them  undetermined.  In  the  meantime,  however,  the  United 
States  Commissioner  of  Fisheries,  in  whose  office  the  plana  and  specifi- 
cations for  the  work  bad  been  prepared,  had  reqaested  that  steps  be 
taken  to  complete  the  sixth  section,  of  which  action  I  was  advised  by  the 
Chief  of  Engineers  nnder  date  of  Jnne  16,  18SC.  Prior  to  that,  ander 
date  of  Jane  14, 1886, 1  had  applied  to  the  Chief  of  Engineers  for  a 
remittance  of  funds  to  enable  me  to  reconstruct  the  dam  which  inter- 
cepted the  flow  of  water  through  the  channel  in  whtch  the  flsh-ways 
were  located,  with  a  view  to  ascertaining  their  exact  condition,  and 
what,  if  anything,  could  be  done  towards  their  restoration.  The  ques- 
tions of  so  doing  and  of  completing  the  sixth  section  as  reqtieBtf»l  by 
the  Commissioner  of  Fisheries  were  before  tbe  Department  for  con- 
sideration at  tbe  beginning  of  the  fiscal  year,  and  nnder  date  of  July 
13, 18S6, 1  was  antborized  to  proceed  with  tbe  work  (see  copy  of  cor- 
respondence herewith). 

Operations  in  pnrsuance  of  the  above  authority  were  commenced  on 
the  7th  of  Angnst,  it  having  not  been  deemed  advisable  to  start  work 
before  that  date  on  account  of  contioaing  high  water.  The  reconstruc- 
tion of  tbe  dam  waa  completed  earfy  in  September,  and  the  flow  of 
water  thereby  diverted  from  the  site  of  the  flsh-ways  in  the  Falls 
branch  of  the  Potomac.  It  was  then  found  that  little  more  than  the 
sixth  section  remained,  and  that  was  found  filled  up  with  sand,  gravel, 
and  stones,  the  removal  of  which  required  tbe  tearing  away  of  a  con- 
aiderable  portion  of  tbe  superstructure.  Tbe  work  of  repairing  this 
section  was  then  commenced  and  continued  until  the  early  part  of  Jfo- 
vember,  when  the  work  was  completed,  at  a  total  cost  of  $3,741.49. 

This  section  has  remained  without  injnry  since  that  date,  and  its 
practical  working  as  a  fish-way  been  tiie  subject  of  observatipa  on  the  , 
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t  of  the  officers  of  the  Fish  Commissiou.  I  am  advised  that  the 
Lilt  of  these  observations  is,  in  the  roain,  satisfactory,  and  that  the 
3pletioD  of  the  fish-ways  on  the  general  principles  involved  io  the 
istructionof  this  section  isdesii'ed  by  the  Commissioner  of  Fisheries, 
do  this  in  such  snbstanttal  manner  as  to  withstand  the  violent  floods 
like  Potomac  in  this  locality  will  probably  cost  upwards  of  J5«,000, 
>ondiDg  largely  on  the  details  of  the  plan  that  may  finally  be  adopted, 
xvover,  I  do  not  understand  that  this  Department  is  vailed  npon  to 
>mit  any  estimate  for  this  parpose,  nor  does  it  appear,  in  fact,  that 
sre  has  been  any  spbciflo  legistatiou  devolviuK  the  construction  of 
£se  fish-ways  upon  the  War  Department,  though  the  intent  of  Con- 
!!8S  has  been  so  coustrned.  The  appropriation  for  the  work  was  orig- 
L  lly  made  in  the  act  entitled  "An  act  to  incrcuise  the  water  siipnly  of 
»  city  of  Washington,  and  for  other  purpose^,"  approved  Jaly  15, 
^2,  and  simply  provided  "for  the  erection  of  auitbblu  d&li-w&ya  at  the 
eat  Falls  of  the  Potomac  and  at  the  dam  to  be  cnnqtraeted  under  the 
ovisions  of  this  act  in  accordance  with  plans  and  speuiflcationa  to  he 
escribed  by  the  Udited  States  OommissioDer  of  Fish  and  Fisheries." 
lis  act  speci&cally  snthorizes  and  directs  the  SecreUu'y  of  War  to  do 
rtain  work  pertaining  to  the  increased  water  supply,  but  is  silent  as 
any  duty  or  rfaponaibility  on  his  part  in  relation  to  the  flsh-ways. 
■OTOold  therefore  seem  desirable  that,  if  further  appropriation  be  made 
r  these  etractnresnt  the  Falls,  Congress  should  more  definitely  assign 
e  duty  and  respoiisibility  of  its  disi>nrstment. 
The  original  appropriation  was  $50,000,  of  which  theie  hnd  been  ex- 
>iided  to  Jaae  bO,  1837,  $44,305.18,  leaving  $5,064.82  aa  the  balance 
en  available. 

IChe  tbllowing  is  a  money  statement  for  the  flsc&l  year  ending  June 
»,  1887 : 

lOoantOTBilfibloJolj;  1,1886 I9.37B.31 

monnt  expeoded  daring  the  ;ear 3,741.49 

Balance  ovailobla  Juno  30,  1887 5.634.83 


CORREBPOKDEKCB  RBL&TINO  TO  TUB  FiaH-WAYS  AT  ORRAT  FALLS. 

U.vuTED  States  Cohmissiox  of  Fish  and  Fibhbrirs, 

Wathinglim,  D.  C,  Mag  12,  18B6. 

Dear  Sir  :  In  obedience  txi  yonr  instractioDS  1  proceeded  to  tbe  Qreat  Falls  of  tbe ' 
otomao  Hay  3  to  make  tbe  necewBry  arraaKements  for  obaerrina  the  working  oon- 
itlouaandeffloiencf  of  tbe  sixth  or  lowest  BectioD  of  tbe  series  ofnsh- ways  now  nn- 
er  coDstrnction  tbe  re. 

Tbe  constrnction  of  the  fisb-ways  was  carried  on  nnder  a  contract  the  conditions 
f  ^hicb  reqaiied  that  tbe  entire  work  sbonld  be  completed  on  the  31st  of  Ootober, 
883.  Tbe  bigb  water  occurring  about  that  date  found  none  of  the  six  Bectiona  cou- 
tltutiog  tbe  series  of  flsh-ways  completed.  Five  eeclions  were  under  construction 
nd  in  a  condition  to  be  damaged  b^  the  hiRb  water.  The  lowest  or  sixth  Motion 
las  most  adranced  towards  oompletjon,  needing  only  the  setting  of  the  line  of  eop- 
ag  provided  for  In  the  plans  and  spoolucations  to  iusure  tbe  permanence  and  doia- 
■ility  of  the  conatrnotton. 

A  careful  examination  of  No.  6  shows  that  it  has  soffered  )itllc  or  no  inJuiT  from 
be  floods  and  ioe  of  tbe  past  winter,  and  that  it  is  in  perfect  working  condition,  and 
■eeds  onl;  to  be  completed  as  planned  to  tender  thie  part  of  tbe  constniotion  per- 


B  to  provide  for  tbe 

.y  Goodie 


2566     BEFORT  OF  THE  CHIEF  OF  ENQINBEB8,  D.  B.  ABUT. 

(2)  To  cleftT  ODt  the  cbannel  below  the  weiT-dama  ao  that  the  natAr  flowinf;  uver 
the  liara  may  be  discharged  into  the  rivec  belon,  by  thu  side  of  the  Sshway,  iiutead 
of  OTer  the  lower  end  as  is  now  the  case. 

(^)  PlaolDg  and  seoorinK  of  the  13-incta  coping  to  cover  the  robble-masoDry  walla 
formiDjf  the  sides  of  the  Asn-way. 

(4)  The  removal  of  the  loose  rock  now  piled  np  at  the  lower  end  of  the  fish-WAj-  aod 
eioladiiig  Gsh  from  acc««s  to  it. 

This  work  may  be  undertaken  at  once,  and  if  prosecuted  actively  may  be  finished 
in  time  to  have  a  tharon|i;h  teat  of  the  efficiency  of  the  fish- war  the  preaent  season. 

The  most  expensive  part  of  the  work  will  be  the  copinx.  ■  This,  however,  is  neces- 
sary foe  the  permanence  of  the  fish,  way  and  not  for  Its  proper  working,  and  its  setting 
may  be  deferred  until  low  water  dnring  the  stmimer. 

Reconstruction  of  the  waste-weir  and  the  removal  of  the  roek  from  the  overflow 
uhanuel  and  at  the  foot  of  the  fish-way  are  necessary  to  seoore  proper  working. 

There  is,  lam  informed,  still  unexpended  and  available  of  the  appropriation  about 
110,000. 

And  I  i«BpentfDlIy  recommend  that  the  matter  be  brought  to  the  attention  of  the 
honorable  Eiaaretaiy  of  War,  with  the  roqaeat  that  he  authorize  or  direct  the  comple- 
tion of  No.  6  in  acoordanoe  with  plans  and  apeeifloationB. 
Very  respectfully,  yonr  obedieot  servant, 

UARaHAl.L  HcDOKALD. 


LETTEIt  OP  TRE  UNITED  STATES  COMMISSIOXXK  OF  FISBKBIBS. 

Ukitkd  Statrs  Commission  of  Fish  aiid  FisBKitncs, 

tPathinglan,  D.  C,  Jmitd,  1886. 

Sib  :  A  year  or  two  ago  Congreaa  made  an  appropriation  of  #50,000  for  the  placing 
of  a  fiab-way  at  the  Great  Falls  of  the  Potomac,  for  the  purpose  of  allowing  the 
upper  passage  of  migratorj'  fish  in  a  locality  owned  by  the  Unit«d  States,  the  selec- 
tion of  a  plau  to  be  made  by  the  United  Stales  Fiuh  Commissioner,  and  the  work  to 
be.  carried  out  by  the  United  States  engineers. 

After  carefully  oouaidering  all  the  known  mothoda,  I  finally  selected  a  plan  In- 
vented by  Col.  Haishall  McDonald,  an  olUcer  of  the  Fish  Commission,  and  the  esti- 
mate for  its  conatrDction  coming  within  the  amount  of  the  appropilation,  I  reported 
the  fact  to  the  War  Department,  which  had  the  matter  pnl  lu  hand  nnder  the  direc- 
tion of  the  Unitod  States  engineera. 

Owing  to  very  heavy  rains  supervening  before  the  seeUooB  of  the  fiali-waya  oonid 
be  properly  strengthened  a  couaiderable  amount  of  damage  was  done  to  the  work, 
and  operations  have  remained  in  abeyance  for  some  time  paat.  I  directed  Colonel 
McDonald  to  visit  the  locality  and  make  a  report  npon  the  present  condition  of  the 
work,  which  I  forward  herewith  to  yon  for  yonr  Information. 

If  there  is  no  good  reason  to  the  contrary,  I  would  respectfully  ask  that  the  work 
be  continued  at  least  to  the  completion  of  the  lowest  section,  as  by  this  means  we 
shall  be  able  to  determine  whether  it  will  actually  answer  its  piopoaed  pnipoae.  I 
understand  that  thero  are  sufficient  funda  in  hand  for  doing  this;  and  It  is  probable 
if  uioie  are  required  to  complete  the  entire  work  they  can  be  obtained  from  Congress. 
Very  reapectfully,  your  obedient  servant, 

Spknckr  F.  Baird, 

Covtnimontr. 


(First 

Or  PICK  Chief  of  Engineers, 
U.  S.  Arht, 

June  10,  tSHO. 
Bespectfully  referred  to  MaJ.  0.  3.  Lydecker,  Corps  of  Engineers,  for  his  informa- 
tion and  early  report.    To  be  returned. 

JoHK  Q.  Parke, 
Jeling  CA^f  of  Engintn 
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[SeeoDd  indorHmiiiiL] 

Office  Wa8BINGTo:t  AquEDCcrr, 

Wiulilngton,  Jum  19, 1886. 
SeqteetfaUy  ntarned  to  tite  Chief  of  EaKiueurs,  U.  S.  Army. 
TaeoBipleteth«  sixth  aectioa  and  do  the  other  work  snggtiated  in  the  iDclosed  re- 
port by  Mr.  HftrthftU  McDonald  will  ba  a  aimplo  matter  as  boou  as  the  lion  of  water 
tbmmgfa  the  Falls  Bnuoh  is  ioterrnpted,  as  proposed  in  my  letter  of  the  Hth  inatant. 
Tke  luwxpeatied  balance  of  the  appropriation  for  the  fisb-waj  s  is  |9,3T6.31. 

ntia  section  is  maoh  Ims  liable  to  damase  from  freshets,  drifts,  etc.,  than  any  of 
the  otiiers,  and  when  eompteted  will  afford  n  good  test  of  the  pracltoal  worltiag  of 
Ibe  system.  I  most  respeetfally  recommend  that  the  wotIe  be  commenced  at  oace,  as 
Teqneated  bj  tbe  Commissioner  of  Fisheries.  It  is  recommended,  farther,  that  the 
work  b«  done  by  hired  latior,  as  it  will  not  be  practicable  to  specify  in  advance  what 
is  neeessMy  to  be  done. 

Q.  J.  Ltskcexr, 
Major  of  Enghtten. 

lktter  op  the  chief,  of  bnginrers. 

Office  of  the  Chief  of  Ehoinbkrs, 

United  States  Armt, 
WtukiiigUm  D.  C,  July  13,  1886. 
8iB:  Bafening  to  Tonr  report  of  the  19th  nltimoapon  the  letter  of  Prof.  8.  F.  Baird 
to  tbe  Seentar;  of  War,  of  the  9th  nltimo,  inclosing  report  of  Col.  Uaisholl  McDonald 
rdatiTe  to  theoonditionof  the  fish-ways,  at  the  Great  Falls,  theSecretary  of  Warhaa 
*(F|ifOTed  the  following  recommendation  of  the  Chief  of  Engineers : 

"  That  work  npon  tlw  rizth  section  of  theSsh- way,  together  with  the  other  work  re- 
fared  to,  be  commenced  at  the  earliest  practicable  moment  and  prosecuted  to  oom- 
^stioa  in  accordance  with  the  provisions  of  section  3709,  Revised  Statntes." 
Ton  wiU  be  goremed  accordingly. 

Ytrj  reqctectfUly,  your  obedient  servant, 

JoH.v  O.  Farkb, 
^cliii^  ChUf  of  Eng'metn, 
l^j.  O.  J.  Ltdkcekb, 

Corp*  of  Ettginetrt. 
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Office  of  Public  Buildings  and  Grounds, 

Washington,  D.  C,  Jvly  5, 1S87. 
Gbhebal  :  I  have  the  honor  to  sobmit  the  following  report  of  opera- 
lioiis  apon  public  baildings  and  grouDds  nnder  the  Chief  of  Eagineers 
eirried  on  under  this  office  dnring  the  fiscal  year  ending  June  30, 

,   1S37. 

I      In  addition  to  these  duties  I  was  in  charge  of  the  first  and  second 

I   liiriaions  of  the  ofBceoftbeChiefof  Engineers  until  Becemlier  17,  ISSU; 

I  and  siDce  October  21,  1886, 1  have  been  in  charge  of  the  constrnction 
oftbebnildiug  forthe  Army  Medical  Musentn  and  Library;  the  erection 
and  anveiling  of  the  pedestal  and  statne  of  the  late  President  James  A. 
(jarfield ;  the  erection  of  a  monament  at  Washington's  Headqnarters, 
Kewbnrgh,  "S.  T. ;  the  erection  of  a  monument  to  mark  the  birth-place 
of  WasluDgton,  and  the  improvements  orer  the  grave  of  Thomas  Jeffer* 
SOD  at  HoDticeilo,  Va. 

GBOUnDS  SOUTH  OP  THE  BXECUirVB  MANSION. 

These  grounds  include  those  vithiu  the  iron  fence  south  of  the  White 
House,  the  road  between  the  White  House  Grounds  and  the  Treasury 
Depsrtment,  and  the  entire  reservation  south  of  the  White  House,  the 
Treasury,  and  the  War,  State,  and  Kavy  Building,  and  north  of  B  street, 
between  Fifteenth  and  Seventeenth  streets. 

Baring  the  year  the  main  roads  have  been  repaired,  raked,  and  rolled 
compactly,  asing  ibr  this  purpose  about  500  cubic  yards  of  gravel.  These 
nads  were  well  watered  during  the  summer  season  in  erd^  to  keep 
down  the  dnst. 

A  new  gravel  walk  was  constructed  in  the  western  section  of  the 
•  mervatioD,  rnnniug  from  the  intersection  of  D  and  Seventeenth 
etreets  to  the  main  road  aronnd  the  ellipse.  This  new  walk  covers  an 
area  of  abont  1,500  square  feet.  It  was  constrncted  in  the  most  care- 
fol  manner,  requiring  abont  100  cubic  yards  of  broken  stone  and  160 
cubic  yards  of  gravel  At  its  jonctioa  with  the  main  road  a  rubble* 
,    Mone  gutter  60  »et  long  and  2  feet  wide  was  constructed,  and  a  brick 
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sewer-lodgo  built  and  couuectetl  with  a  lli  iueli  terracotta  drain  lead-  i 
ing  to  tbo  main  sewer  ou  Seventeenth  street. 

AIL  roads,  gatters,  drain-traps,  etc.,  south  of  the  White  HoDse  i7ere 
Kept  clean  and  in  good  repair.  All  lawns,  covering  an  area  of  about 
40  acres,  were  mown  several  times  and  maintained  in  perfect  order,  ex- 
cept that  of  the  ellipse,  which,  np  to  May  20,  ISST,  was  also  in  exceileat 
condition. 

Extensive  additions  wore  made  to  the  treea  and  shrnbbery.  Within 
the  Executive  Mansion  Grounds  handsome  oruameotal  flower-beds  were 
laid  out  and  planted,  and  a  few  new  trees,  a  number  of  rhododendrons 
aud  other  handsome  shrubs  set  out.  In  the  western  portion  of  the  park 
sonth  of  the  main  road  between  Fifteenth  and  Seventeenth  etreets,  450 
flowering  shrubs  and  180  decidnous  and  evergreen  trees  were  planted. 

The  stone  lodges  at  the  southeast  and  southwest  comers  of  the  res- 
ervation were  repaired.  A  new  roof  was  added  to  the  former  and  a  new 
floor  laid. 

About  200  yanis  of  soil  and  manore  were  used  in  planting. 

All  other  trees  and  shrubs  were  pruned,  mulched,  and  niaintained  in 
good  order. 

By  authority  of  the  Secretary  of  War,  the  ellipse,  containing  an  area 
of  17  acres,  sonthof  the  Executive  Mansion,  was  transferred  to  the  care  of 
the  National  Drill  Committee  early  iu  May  for  use  as  a  drill  ground  for 
the  troops  congregating  in  this  city  during  the  latter  ])art  of  May.  The 
grounds  were  fenced  in  and  a  grand-stand  erected.  While  the  grass  on  , 
the  lawn  of  the  ellipse  was  badly  trampled  down  and  worn  out  in  many  ' 
places,  no  damage  was  done  other  than  this  temporary  injury  to  the  lavn.  1 

A  bond  in  the  sum  of  $2,500  was  executed  by  the  cbairmau  of  the  I 
drill  committee  whereby  he  was  held  individually  liable  for  any  damage  ' 
that  might  be  done  to  the  grounds  while  in  charge  of  the  committoe.       ' 

On  June  1  the  committee  began  the  removal  of  all  fences,  etc.,  and 
by  the  close  of  the  fiscal  year  they  had  cleared  op  the  grounds  and  put 
everything  in  order  as  far  as  possible.  It  is  anticipated  that  by  early 
autumn  the  grass  ou  the  ellipse  will  be  in  as  good  condition  as  before 
the  drill. 

It  was  believed  that  the  drill  would  be  a  national  affair,  would  ad- 
vance the  interests  of  the  militia  throughout  the  country,  and  that  the  i 
use  of  the  grounds  for  this  purpose  was  therefore  eminently  proper.  It 
will  "be  well,  however,  in  my  opinion,  to  select  some  other  section  of 
the  city  for  a  drill  and  camping  ground  in  case  it  is  proposed  to  repeat 
the  affiiir;  or  in  case  it  may  be  deemed  best  by  the  proper  authorities 
to  grant  a  similar  privilege  it  should  be  coupled  with  the  proviso  that 
only  the  troops  be  allowed  on  the  lawn  of  the  ellipse,  and  that  no  stract- 
nre  of  any  kind  be  erected  upon  it. 

iyone  of  the  United  States  appropriation  for  careof  these  gronnds  has 
been  used  during  the  fiscal  year  for  repairs  incident  to  this  drill. 

During  the  coming  fiscal  year  it  will  be  necessary  to  make  new  sew- 
agearraDgements,onaccountoftheflllingof  thePotomacFlats:  and  that 
portion  of  the  reservation  so  long  used  for  storage  purposes  during  the 
construction  of  the  War,  State,  and  ITavy  Building,  covering  an  area 
of  about  2  acres,  must  be  ma<le  to  correspond  with  the  remiunder  of  t 
the  reservation. 

MONUMENT  GROUNDS,  OBEEH-HOUSBS  AND  NURSERY. 

The  appropriation  for  the  Monument  Grounds  was  all  expended  pre- 
vious to  May  20, 1837,  when  the  reservation  was  occupied  as  a  camping 
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ground  for  tbo  troops  assemUiug  from  various  scctious  of  the  couutry 
[0  take  part  iu  the  National  Drill. 

DiiriDg  the  year  tUe  lawns  of  that  portion  of  tlie  reservation  not  oo- 
cnpied  by  tbo  Washiogton  Monameat  Commission  were  mown  three 
times  and  aboat  fonr  tons  of  bay  secnred  and  stacked  at  the  nnrsery 
ITOondii  for  the  maintenance  of  the  public  animals  belonging  to  this 
office. 

The  main  road  between  the  monument  and  the  nursery  was  repaired 
and  improved  from  the  new  boiler-honse  to  Fourteenth  street,  about  600 
cnbie  ytods  of  gravel  having  been  nsed  for  this  purpose ;  243  Uoear  feet 
of  cobble-stone  gntter,  2^  feet  wide,  was  constructed  on  the  sides  of  the 
roadway  in  the  vicinity  of  the  nnrsery.  The  lawns  were  edged  on  each 
side  of  the  main  roads  and  the  gutters  and  drain  traps  cleaned  from 
time  to  time ;  otfaer  portions  of  the  roadways  and  gutters  were  repaired 
and  patched  where  necessary. 

By  antbority  of  the  Secretary  of  War  the  Monument  Grounds  were 
tnnsferred  on  May  15  to  tho  national-drill  committee  for  camping  pur- 
poees ;  DO  damage  was  done  to  the  reservation  other  than  the  tempo- 
raiy  deetraction  of  the  grass  in  a  few  places,  which  was  immaterial  as 
^  as  a  large  portion  of  the  grounds  was  concerned,  as  they  are  now 
being  filled  and  regraded. 

Sariy  in  June  the  tents  and  floors  were  removed  and,  at  the  close  of 
the  fiscal  year,  except  as  far  as  the  temporary  injnry  of  the  grass  was 
eoacenied,  the  grounds  were  restored  to  their  original  condition. 

So  portion  of  the  United  States  appropriation  waa  expended  for  any 
repairs  rendered  necessary  by  the  use  of  the  grounds  for  camping  pnr- 
poees. 

The  work  in  connection  with  filling  and  grading  the  grounds  aronnd 
the  monument  renders  it  almost  impossible  to  maintain  the  reservation 
in  a  sightly  condition. 

Extensive  repairs  were  made  during  tbo  year  to  the  green-hooses. 

The  entire  superstructure  of  houses  Nos.  1  and  2  was  rebuilt,  and 
an  addition  constructed  west  of  No.  1,  100  feet  long  by  13  feet  wide, 
into  which  200  feet  of  4-inch  pipe  for  heating  purposes  was  conducted. 

Two  brick  cold  frames,  each  75  feet  long  by  6  feet  wide,  and  265  lin- 
ear feet  of  wooden  cold  frames  6  feet  wide,  were  built  for  planting 
bnlbs,  etc. 

Abont  2,000  linear  feet  of  shelving  was  put  up,  and  40  large  plant 
tabs,  650  plant  boxes,  23  seed  boxes,  15  wooden  trays,  200  by  6  feet  of 
slat  work  for  shading,  and  57  straw  mats  for  protecting  cold  frames 
rere  made. 

A  now  tin  roof,  covering  936  square  feet,  was  placed  on  potting- 
honse  No.  3,  and  the  roof  of  potting-houae  No.  1  was  thoroughly  re- 
paired, both  roofs  being  painted ;  800  sqnare  feet  of  new  flooring  was 
laid  in  these  potting-honses,  and  a  new  bin  to  hold  60  tons  of  coal  con- 
stracted  in  the  cellar. 

At  the  different  houses  there  was  made  and  pnt  iu  place  600  feet  of 

7-inch  tin  gutter,  and  300  feet  of  8-inch  copper  gutter,  with  the  necessary 

down  spouts. 

*     All  furnaces  and  heating  apparatus  were  cleaned  and  put  in  order, 

and  numerous  minor  repairs  of  various  kinds  made  to  cdl  the  greeu- 

honses. 

Aboat  5,000  plants  were  placed  ander  glass  in  the  green-houses,  cou- 
gigtirg  of  carnations,  begonias,  heliotrope,  bouvadias,  sweet  alyssnm, 

wd  smilax,  and  about  800  roses ;  there  were  also  boxed  and  potted  for 

wiDtCT  bloom  5,000  lilies  of  the  vallej',  3,700  hyacinths,  1,500  Uliums, 


GoQt^lc 


2572     REPORT   OF  THE  CBIEF  OF  ENGlSEERS,  V.  S.  ARMY.  - 

1,000  narcissus,  1,000  tulips,  and  1,000  freesia;  iu  tlic  cold  fnnDe-*,  for 
spring  bloom',  400  pansies  and  1,800  liliams  were  set  out. 

During  the  win^r  months  the  propagation  of  bedding-planta  for  the 
parks  was  continued,  and  about  290,000  omameDtal  foliage  and  flower- 
ing plants,  of  about  sixty  varieties  were  groivn,  nearly  allof  whicb  were 
set  out  ia  tbeparlts  during  the  months  of  May  and  June;  among  tbese 
were  about  80,000  echeveria,  now  largely  used  in  decorative  beddiog, 
also  a  number  of  chryaanthemums  for  late  fall  flowering. 

A  large  number  of  palms,  crotona,  and  sub-tropical  plants  were  cared 
for  in  the  greenhouses  during  the  winter  and  used  in  park  decorations 
during  the  summer. 

About  20,030  spring  flowering  bulbs  were  purchased  and  used  in  early 
spring  decorations  in  the  various  parks. 

At  the  nursery  the  young  trees  and  shrubs  were  properly  cared  for, 
the  roadways  and  gutters  kept  in  order,  and  the  grass  mown  Ih>m  time 
to  time;  3,196  plants  and  1,800  young  ti-ees  and  shrubs  were  set  out  for 
stock  and  for  summer  bloom. 

A  new  drain  to  carry  off  the  water  from  the  green-houaes  and  closets 
was  constructed ;  it  consisted  of  492  feet  of  lOinch  and  OS  feet  of  G  inch 
terracotta  pipe  placed  in  position  in  a  trench  0  feet  deep, 

I  am  frequently  in  receipt  of  requests  for  the  loan  of  plants  from  tbe 
gardens  for  the  use  of  churches,  fairs,  festivals,  etc.,  and  demands  are 
constantly  made  for  decorative  and  other  plants  for  private  purposes. 

I  have  been  obliged  to  decline  all  such  requests,  as  cither  the  Joaa  or 
gift  of  any  plants  would  bo  in  violation  of  the  following  extract  from  . 
the  act  of  Congress  approved  June  20, 1878. 

Provided,  That  hereafter  only  such  treee,  ebrabs,  aod  [ilaiitB  sbaU  be  propagaled  at 
the  Kroen-boaseB  and  Diiraery  aa  are  aaitablo  for  planting  ia  the  pnbHc  Kservations, 
to  wiiich  purpose  only,  tbo  said  ptodnctioan  of  the  green-hoiuee  and  nursery  shall  be 
applied. 

In  the  propagation  of  plants  there  are  a  few  flowers  blooming,  and 
it  has  been  a  pleasure  to  this  office  to  extend  to  Senators,  Beprescuta- 
tires,  and  other  distingnished  officials,  and  ta  churches,  festivals,  fairs, 
etc.,  the  courCesy  of  sending  to  them  these  blooms,  as  far  as  the  qaan-  . 
tity  on  hand  will  admit.  Tbe  requests  for  flowers  are  numerous  aad  all 
letters  received  in  reference  thereto  are  filed,  and  a  complete  record 
kept  of  those  to  whom  flowers  are  sent. 

Ah  the  area  of  tbe  improved  reservations  annually  increases,  it  be- 
comes necessary  to  increase  the  number  of  plants  propagated,  and  this 
year  it  is  larger  than  ever  belbre,  aggregating  about  290,000. 

SMITHSONIAN  GROITNDS. 

Extensive  improvements  have  been  made  in  these  grounds  during 
tbe  year. 

The  main  drive  iu  front  of  the  Museam  Building  has  been  covered 
with  a  first-class  asphalt  pavement  from  the  Seventh-street  entrance 
to  a  ]K>int  about  opposite  tbe  middle  of  the  Museum  bnilding ;  the  area 
improved  was  2,707  square  yards;  about  2,600  additional  square  yards    | 
will  be  laid  this  season,  thus  extending  the  improvement  to  a  point 
about  opposite  the  western  wing  of  the  Smithsonian  Building,  it  is  re-    i 
grotted  that  the  funds  available  are  not  sufficientto  complete  this  pave-     ' 
ment  through  to  Twelfth  street  this  year. 

All  the  other  roads  leading  from  Seventh,  Tenth,  and  Twelth  streets  ' 
to  the  Museam  and  Smithsonian  Buildings,  covering  an  area  of  several     , 
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IlioasaDd  sqaare  yanls,  bare  been  repaired  and  rolled  during  tito  year ; 
aboot  1,500  cnbic  yards  of  gravel  have  been  used  \a  theso  repairs. 

The  lavas  have  beea  tnowu  several  times,  rolled  and  edged  along  tho 
roads  and  paths  and  soddeJ  vhore  trespassers  Lad  damaged  ttiem  ; 
aboat  7U0  SQaare  yards  of  aod  have  been  laid  in  various  places ;  about 
I.OjO  cnbic  yards  of  compost  was  spread  over  the  lawns  during  the 
iriDter  for  fertilizing  purposes  and  raked  off  at  the  opening  of  spring. 

The  four  stone  pillars  on  the  line  of  the  iron  fence  on  the  north 
bonndary  of  the  grounds  were  I'epaired  and  painted. 

All  gutters,  drains,  and  sewer  traps  have  been  cleaned  from  time  to 
time  during  the  year. 

In  various  portions  of  the  grounds  about  3,300  square  feet  of  cobble- 
stone gutters  have  been  laid  and  about  510  feet  of  brick  gutters  re- 
paired. 

A  new  drain  140  feet  long,  of  8-inch  terra-cotta  pipe,  has  been  laid 
in  a  trench  3  feet  deep  and  a  new  trap  constructed  connecting  the  gut- 
ters with  this  drain. 

During  the  summer  season  spnu^iug  carts  were  used  regularly  to 
keep  down  the  dust  on  the  drives. 

All  sidewalks  around  the  reservation  have  beeu  kept  free  from  weeds 
and  in  as  good  order  as  possible ;  all  dead  wood  bas  been  cut  from  trees 
and  shml^  and  five  dead  trees  removed. 

By  authority  of  the  War  Department  sacred  concerts  were  permitted 
in  these  grounds  on  Sunday  afternoons  in  May,  1887.  They  were  largely 
attended  by  a  class  of  our  industrious  fellow-citizens  whose  duties  dur- 
ing tbe  week  prevent  them  from  attending  concerts  at  other  times. 

I  consider  this  plan  of  Sunday  concerts  admirable  and  trust  they  will 
be  continued.  I  can  imagine  no  better  use  to  which  our  public  parks 
can  be  placed  than  that  of  aiding  the  rational  enjoyment  ou  Sunday  of 
thoee  of  our  people  whose  entire  time  is  occupied  on  week  days  with 
tMr  labors. 

HENB7  (ABUOBY)  PARK  AND  8EAT0N  PABK. 

These  parks  have  been  improved  as  far  as  funds  would  admit  and 
bave  been  maintained  in  good  order  during  tbe  year. 

All  grass  surfaces  have  beeu  mown  from  time  to  time,  all  roads  and 
paths  raked,  rolled,  and  repaired,  and  gutters  and  drain  traps  cleaned. 

In  nenry  (Armory)  Park,  the  construction  of  tbe  mound  around  tho 
Baliimorc  and  Potomac  depot  has  been  continued  ami  about  12,000  cubic 
.vanla  of  earth  placed  upon  it  and  the  southern  cxti'emity  graded. 

TLo  railit^  company,  by  authority  of  the  Secretary  of  War,  has 
constmeted  an  ornamental  stone  wall  along  the  western  bonndary  line 
of  that  portion  of  the  reservation  used  for  depot  purposes  by  authority 
of  an  act  of  Congress. 

The  lawn  surfaces  at  various  localities  where  tbe  grass  had  beeu  de- 
stroyed by  trespassers  was  resodded ;  the  two  stone  pillars  on  tbe  line  of 
the  iron  fence  on  tho  north  Iwundary  of  the  park  were  repaired  and 
itaiuted;  the  gronnds  near  tbe  Armory  Building  were  graded,  partly 
Mdded,  seeded  down,  and  a  number  of  evergreen  trees  planted. 

The  circle  in  front  of  tho  Armory  was  graded,  a  handsome  willow- 
tree  planted  in  tbe  center  and  surrounded  with  flowers. 

In  the  northwest  portion  of  Seaton  Park,  a  new  drain  of  128  feet  of 
Sinch  terracotta  pipe  was  placed  in  position  and  the  gutters  connect-od 
nith  it  by  meaos  of  three  new  sewer-traps. 

The  old  brick  bouse  in  the  park,  near  Four-and-a  half  street  and  Mis- 
Wnri  avenue,  which  in  its  dilapidated  condttiou  had  for  many  years  ^-^  i 
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been  far  from  oraameotal,  and  wtiicb  was  of  no  ase  in  that  locality,  n-a 
torn  down  and  tbe  brick  ascd  for  other  purposes  on  the  public  grouodf 
The  wood-worli  was  bo  far  decayed  as  to  be  utterly  worthless.  A  band 
some  lodge  for  the  watchman  was  constrncted  in  the  soathwest  sectioi 
of  the  park,  near  Maine  avenae. 

The  lawn  snr&ces  were  repaired  at  various  localities  by  resoddin; 
where  the  graaa  had  been  destroyed  by  trespassers. 

Every  efi'ort  was  made  to  keep  these  handsome  parks  in  good  order 
though  extensive  improvements  are  Etill  necessary  to  maint^n  tbi 
beauty  which  their  prominence  demands. 

It  is  earnestly  urged  tbataspecial  appropriation  be  made  for  complet 
ing  tbe  mound  around  the  depot  and  planting  it  with  trees,  and  for  tbi 
construction  of  an  asphalt  walk  along  the  sides  of  the  mtun  road  be 
tween  Third  and  Seventh  streets. 


This  division  of  tbe  city  comprises  flftysix  highly  and  partially  im 
proved  reservations,  covering  an  area  of  about  lOS  acres  and  looate<; 
between  First  and  Twenty-eighth  streets  west  and  B  and  Q  street.' 
north.  It  includes  the  highly  improved  parks  known  as  Washingtoi 
Circle,  ItawUns  Square,  Dapont  Circle,  Scott  Circle,  Lafayette  Square. 
Franklin  Square,  Farragut  Square,  McPherson  Square,  Mount  Vemoi] 
Square,  Iowa  Circle,  Thomas  Circle,  and  Judiciary  Square. 

During  the  year  the  lawns  have  been  mown  twice  each  mouth  between 
June  1  and  November  30,  and  watered  dnrtag  the  dry  seasou ;  the  mar 
gins  edged  and  trimmed;  tbe  gutters  and  drain  lodges  cleaned  out 
once  each  month ;  the  roads  and  paths  weeded,  raked,  and  rolled  once 
in  two  months ;  tbe  trees  and  shrubs  praned,  cleared  of  caterpillars,  and 
the  young  trees  and  shrubs  and  flower  beds  watered  during  tbo  dry 
season ;  new  trees  and  shrubs  were  planted  and  beds  of  ornamental  fo- 
Uage,  flowering  and  tropical  plants  set  out.  This  is  a  part  of  the  regular 
annual  work,  and  is  necessarily  mentioned  in  the  yearly  reports. 

During  the  winter  a  large  amount  of  compost  was  prepared  and  spread 
over  the  lawns  of  the  various  parks,  and  raked  therefrom  in  the  spring. 

After  the  removal  in  the  autumn  of  the  snmmer  flowering  and  foliage 
plants,  26  beds  in  tbe  various  parks  were  planted  with  blooming  chrys- 
anthemums, and  still  later  27  beds  in  Lafayette,  Thomas,  Scott,  Dapont, 
Franklin,  and  other  improved  reservations  were  planted  with  17,000 
bulbs  of  various  kinHs,  adding  greatly  to  the  beauty  of  the  parks  ^vben 
they  bloomed  in  the  early  spring. 

During  the  winter  season  plank  footwalks  were  laid  on  regular  lines 
of  travel  through  the  south  grounds  of  the  Esecutivo  Mansion,  Wash- 
ington Circle,  Franklin  and  Mount  Vernon  squares. 

At  Franklin  Square  ICS  square  yards  of  asphalt  walks  were  laid,  con- 
cectiug  I  and  K  streets  through  the  middle  ot  the  square,  and  in  Monnt 
Vernon  Square  25&  yards  of  similar  paths  were  laid  on  tbe  lino  of  Eighth 
street.  All  the  gmvel  paths  in  these  squares  were  also  repaired  and  im- 
proved. 

Tbe  statue  of  General  Bawlins  was  removed  f]rom  Rawlius  Sqaare  by 
authority  of  an  act  of  Congress,  and  tbe  two  large  vases  formerly  on  eacli 
side  of  tbe  statue  were  transferred,  the  one  to  the  reservation  at  the 
corner  of  M:tssachnsctts  avenue  and  Twentieth  street,  and  the  other  to 
Marion  Beservation  on  South  Carolina  avenue,  between  Fourth  and 
Sixth  streets  east. 
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The  former  aite  of  tlie  statue  was  cleared  of  foundation  stone,  filled 
ith  soil,  and  sodded  over. 

Two  unimproved  and  one  i>artially  improved  reservations  liave  been 
ighly  improved  by  grading,  sodding,  and  planting  with  trees  and 
krabs.  Two  of  tbem  bave  been  inclosed  witli  posts  and  cbaia  fences. 
bey  are  as  follows : 

SeservatioD  No.  20,  corner  of  Pennsylvania  arenne  and  Tweuty- 

ghth  street  northwest-,  containing  an  area  of  3,502  sqnare  feet.  The 
ost  and  pipe  rail  fence,  badly  broken,  waa  removed  from  the  reserva- 
on  and  fonr  willow  trees  overhanging  the  lountain  were  cut  down. 
Tew  gravel  walks  with  granite  curbing  were  constructed  around  the 
>i]otain ;  the  lawns  were  graded  and  sodded,  and  a  large,  handsome  iron 
ase  placed  in  position  and  filled  with  Jlowors. 

iUeservatioa  No.  132,  comer  of  Twentieth  and  Q  streets  northwest, 
ontaining  an  area  of  8,63C  square  feet  The  surface  of  this  reserva- 
ion  was  reduced  to  conform  to  the  grades  of  adjacent  streets,  and  it 
Foa  snrrounded  with  a  post  and  chain  fence ;  500  cubic  yards  of  clay 
rere  removed  and  200  cnbic  yards  of  good  soil  deposited  on  the  reser- 
'atlon  'f  the  lawn  was  seeded  down,  the  margins  sodded,  and  80  oma- 
oental  flowering  shrubs,  6  evergreen,  and  6  deciduous  trees  planted. 
?be  reservation  is  now  highly  improved. 

Beservation  Ko.  171,  at  the  intersection  of  New  Jersey  avenne, 
Second,  and  I  streets,  containing  an  area  of  5,725  square  feet.  This 
•eservation  was  graded  and  sodded,  water  iutnxluced,  and  gravel 
latba  constructed  across  it ;  110  flowering  shrubs  were  planted  on  the 
awns  and  tbe  small  park  surrounded  witb  a  post  and  chain  fence,  thus 
completing,  witb  the  triangle  opposite  to  it,  a  very  handsome  improve- 
nent  in  tbis  section  of  the  city. 

At  the  close  of  tbe  fiscal  year  the  various  improved  reservations  in  this 
livisionof  the  city,  north  of  Pennsylvania  avenue  and  west  of  tbeOap- 
itol,  with  tbe  exception  of  a  iK>rtion  of  Judiciary  Square  around  tbe 
new  Pension  Building,  were  in  excellent  condition. 

KBSBEVATIONS  EAST  OP  THE  CUT. 

The  improved  reservations  in  tbis  section  of  the  city  consist  of  Lin- 
cola  Sqnare,  Stantou  Square,  Folger  Square,  Marion  Square  (South  Oar- 
olina  avenue  between  Fourth  and  Sixtb  streets  east),  and  a  number  of 
smaller  parks  on  Pennsylvania  avenne,  Maryland  avenue,  and  Dela- 
ware avenue. 

To  these  reservations  So.  48  has  been  added  during  the  year. 

This  reservation,  at  the  intersection  of  Pennsylvania  avenne  and  South 
Carolioa  avenne  east,  contains  an  area  of  13,523  square  Teet ;  previous 
to  its  improvement  it  was  nsed  as  a  dumping-gronnd  for  refuse ;  it  was 
properly  graded,  surface  coated  with  good  soil,  edges  sodded,  and  lawn 
sown  dowu  with  grass  seed;  a  handsome  flower  bed  was  planted. 

lieservation  No.  40,  immediately  opposite  No.  43,  containing  an  area 
of  15,344  square  feet>  was  surroanded  by  a  post  and  chain  fence,  and 
a  flower-bed  planted  in  it. 

Keservations  Nos.  35  and  36,  heretofore  highly  improved,  the  one 
containing  an  area  of  8,544  squarefeet,  the  other  an  area  of  5,904  square 
feet,  were  transferred  to  the  Library  Commission  for  the  site  of  tbe 
new  Congressional  Library. 

During  the  coming  year  reservations  48,  49,  and  60  will  be  planted 
ivith  trees  and  shml^  and  it  is  hoped  that  funds  will  admit  of  the  im- 
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provementof  ODOOr  more  additiooal  reservations  in  this  section  of  the 
city. 

Tbe  improvemeut  of  the  lar^e  reservation  on  Soutli  Carolina  aveDae 
between  Fourth  and  Sixth  streets  east,  containing  an  area  of  aboot  1.6 
acres,  was  completed  daring  the-year;  the  gravel  walks  of  this  park 
cover  an  area  of  abont  1,500  square  yards,  and  tbe  lawn  surfaces  aboat 
6,300  square  yards. 

It  is  recommended  that  thisparfcjSitoated  on  South  Carolina  avenae,  i 

be  hereafter  known  as  "  Marion  Park,*  in  memory  of  the  distingnished  I 

soldier  from  South  Carolina  who  served  his  country  so  gallantly  in  the  I 

war  of  the  Revolution.  , 

Tbe  usual  care  was  given  to  all  improved  reservations  tbrongboat  ; 

this  section  of  the  city  ;  the  large  parks  and  many  of  the  smaller  ones  I 

were  surface-coated  with  compost  during  the  winter,  about  1,000  cubic  j 

yards  having  been  used  for  this  purpose;  all  lawns  were  mown  and  ' 

raked  from  time  to  time,  paths  and  roads  raked,  repaired,  and  rolled,  , 

lawns  edged,  guttersand  drain-trapsc1eaned,tree8and6hnil)s  pruned,  i 

mulched,  and  watered,  flower-beds  laid  out  and  planted,  and  aboat  ' 

2,600  bnlbs  set  out  in  Lincoln  and  Stanton  squares.  i 

Unfortunately,  we  have  had  mnch  trouble  in  protecting  our  flower- 
beds in  these  parks.  Plants  and  bnlbs  were  frequently  palled  up  by  tbe  ; 
roots  at  night  after  the  watchmen  had  gone  home.  On  one  occasion  ; 
forty  byaciutlis  were  plucked  from  a  bed  in  Stanton  Square.  Mach  , 
annoyance  has  also  been  caused  by  chickens  running  at  large  and  de-  , 
stroying  tbe  lawns  and  flower-beds.  The  law  appears  to  grant  no  pro-  ' 
teclion  in  the  latter  case.  j 

The  vai-ioua  fountains  have  been  repaired  and  put  in  good  working  | 

order,  and  the  drainpipes  in  Lincoln  Square,  occasionally  clogged  by  j 

roots,  have  been  taken  up,  cleaned  out,  and  replaced.  j 

At  the  close  of  the  year  all  improved  reservations  in  this  section  of  I 
the  city  were  in  good  order. 

RESBBTATION   NO.   17,   QABFIELD   PABE.  ! 

This  reservation,  situated  snath  of  the  Capitol,  between  South  Capi-  ' 
tol  street  and  Third  street  east,  contains  an  area  of  about  24  acres.    It 
is  located  in  a  section  of  the  city  which,  np  to  this  date,  has  not  been 
highly  improved  by  private  enterprise. 

The  work  of  improvement  was  commenced  in  1883,  and  np  to  this 
time  the  sum  of  990,000  has  been  appropriated,  of  which  t78,50O  haa 
been  expended,  $1,500  returned  to  the  Treasury,  and  (10,000  is  at  this 
time,  Jnly  5, 1887,  available. 

Theoriginifl  estimate  of  cost  of  tbe  improvement  was  $135,000;  it 
will  require  further  appropriations  of  t45,000  to  complete  the  work,  of 
which  $10,000  can  be  profitably  expended  during  the  next  fiscal  year. 

Operations  during  the  past  year  have  been  mainly  devoted  to  the  ', 
eastern  division  of  the  park,  which  is  now  nearly  completed.  Virginia  [ 
avenue,  as  it  passed  through  this  section,  was  closed  and  the  sontb- 
eastem  portion  of  the  park,  covering  an  area  of  abont  4  acres,  was  i 
graded  to  correspond  with  the  city  grade  of  H  street  south ;  a  side-  ! 
walk  of  gravel,  12  feet  wide,  was  constructed  along  H  street  between  : 
First  and'  Third  streets,  and  about  1,000  linear  feet  of  carbing  placed 
in  position. 

Mine  hundred  linear  feet  of  roadway,  30  feet  wide,  covering  an  area 
of  3,000  square  yards,  and  89 1  linear  feet  of  gravel  paths,  1 0  feet  wid^ 
covering  an  area  of  about  1,000  square  yards,  were  coustrnctewl^ 
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'  Aboat  2,000  cabic  yards  of  gravel  aud  300  cabio  yards  of  broken 
!  tu»e  were  nsed  in  these  roads. 

Id  giadiDg  the  park  abont  11,000  cabic  yarils  of  earth,  clay,  gravel, 
and  saad  were  excavated  and  moved,  about  0,000  yards  of  which  were 
ilaniped  as  refnso  some  distance  from  the  park  and  the  remainder  used 
in  the  improvements  in  progress. 

At  different  portions  of  the  reservation  there  were  laid  153  square 
yards  of  brick  pavement,  100  square  yards  of  cobble  and  bine  stone 
eattere,  and  141  square  yards  of  trap-rock  pavement ;  915  linear  feet  of 
diain-pipe  was  laid  in  trenches  to  carry  off  the  water  from  springs  to 
the  sewers. 

Aboot  5,000  car^loadB  of  soil  were  nsed  on  the  lawn  surfaces  of  the 
r^jftded  section,  and  these  lawn  sarfaces  were  sowu  with  grass  seed, 
harrowed,  and  rolled;  about  700  sqnare  yards  of  sod  were  laid  on  the 
margins  of  roads  and  on  the  southern  boundary  of  the  reservation. 

Much  attention  has  been  given  during  the  year  to  planting ;  2,120  de- 
ciduons  and  evergreen  trees  aud  shrubs  were  set  ont,  and  the  reserva- 
tion now  contains  some  of  the  handsomest  specimens  in  the  public 
groonds. 

Daring  the  coming  year  it  is  proposed  to  entirely  complete  the  im- 
proremeat  of  the  eastern  section  and  to  continue  the  improvement  of 
the  western  section  of  the  park. 


Attention  is  invited  to  the  recommendation  in  my  last  annual  report 
in  reference  to  reservation  Ko.  101. 

This  reservation,  lying  just  south  of  the  Smithsonian  Park,  contains 
about  2i  acres  and  is  unimproved ;  it  is  partly  occupied  by  the  Balti- 
more and  Potomac  Bailroad  Company,  the  tracks  of  which  mn  through 
the  reserration.  The  laws  under  which  the  company  claim  authority 
for  their  occnpancy  are  fully  set  forth  in  my  last  annual  report. 
'  The  return  of  the  reservation  to  the  purpose  for  which  it  was  origi- 
nally intended,  namely,  a  public  park  for  the  adornment  of  the  city,  is 
greatly  desired  by  citizens  living  in  the  vicinity, 

I  renew  the  estimate  of  13,000  submitted  last  year  for  the  improve- 
ment of  this  reservation.  If  the  appropriation  is  made,  it  sboald  be 
onpled  with  the  provision  that  the  track  muning  throagh  the  grounds 
across  Seventh  street  into  Maryland  avenue  shall  be  at  once  removed 
bf  the  railroad  company. 

Attention  is  invited  to  the  fact,  that  withont  authority  of  law,  aud  in 
my  opinion  iu  direct  violation  of  section  222  of  the  Revised  Statutes  re- 
lating to  the  District  of  Columbia,  the  Baltimore  aud  Potomac  Railroad 
Company  is  now  occupying  United  States  Reservations  ^os.  174,  17S, 
241,  and  309. 

I  have  reported  fiilly,  from  time  to  time,  the  facts  of  the  occupancy  of 
the  reservations  by  the  railroad  company  and  was  informed,  nnder  date 
•rfPebrauy  19, 1887,  by  theUnited  States  district  attorney  for  the  Dis- 
trict of  Columbia,  that  the  Attorney  General  of  the  United  States  had 
referred  the  papers  in  the  case  to  him  and  instructed  him  "  to  institute 
soeh  proceedings  as  the  facts  of  the  case  waixant  and  as  may  be  neces- 
ury  for  the  enforcement  of  the  law  against  the  companyand  the  main- 
tenance of  the  rights  and  interests  of  the  United  States  in  the  premises." 

I  am  not  aware  whether  any  action  has  been  taken  in  the  case  up  tq 
thia  date. 
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It  certainly  appears  that  something  shoold  tm  done  to  protect  tbi 
property  of  the  Uuited  States  from  being  thus  occnpied  by  the  railrofM 
company  vithoot  aathority  of  lav. 

SETTEES,  IBON  FEKCE8,  TOOI^,  KAmiBB,  ETC. 

One  hnndred  bgw  park  settees  of-  improved  pattern  were  parchaaet 
daring  the  year  and  distributed  tbroDghont  tbe  parks ;  108  old  settee 
were  repaired  and  painted,  and  318  repainted.  At  tbe  close  of  the  flaca 
year  there  were  1,637  settees  on  hand,  located  as  follows : 
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Post  and  chain  fences  have  been  erected  around  the  reservations  a( 
Q  and  Twentieth  streets,  Kew  Jersey  avenne  and  Second  street^  and 
Pennsylvania  avenne  and  Xinth  street  cast;  minor  repairs  have  been 
made  to  the  fences  from  time  to  time  when  necessary. 

The  iron  fences,  lamp-posts,  drinking  fonotaius,  vases,  etc.,  were  re- 
painted at  the  Executive  Mansion  G-roands,  Lafayette  Sqaare,  Franklin 
Square,  and  a  number  of  smaller  reservations  throughout  tbe  city;  tbe 
stone  pillars  of  the  fences  around  the  Smithsonian  and  Henry  (Armory) 
parks  were  repaired  and  painted. 

About  1,000  cubic  yards  of  soil  and  1,000  cubic  yards  of  manare  were 
purchased  and  thoroughly  incorporated  into  rich  compost;  this,  wiUi 
what  remained  on  hand  from  last  year,  amounting  in  all  to  about  2,500 
cnbic  yards,  was  used  in  spreading  over  park  lawns  and  around  trees 
and  shrubs.  In  addition  to  this  a  ton  of  ground  oyster  shells  was  pur- 
chased and  used  as  a  fertilizer  npon  the  lawns. 

A  blacksmith  and  helper  were  employed  during  the  year  repairing 
tools  io  daily  nae,  aud  new  tools  were  purchased  from  time  to  time 
when  needed. 

A  large  temporary  force  was  employed  after  each  snow-storm  daring 
tbe  months  of  December,  January,  February,  and  March  removing  soov 
and  ice. 

There  were  ten  snow-storms  of  more  or  less  violence  requiring  the  re- 
moval of  snow  immediately  after  their  cessation.  As  a  single  example, 
that  of  December  i  and  5  is  given.  The  snow  commenc^  falling  on 
Saturday  afternoon,  December  1,  and  continued  until  noon  on  Sunday; 
began  again  Sunday  night  and  continued  until  noon  on  Monday;  tbe 
-total  fall  was  very  heavy  for  this  latitude.  To  remove  this  snow  re- 
quired the  labor  of  165  men  two  and  a  quarter  days,  at  a  total  cost  of 
$400,  or  one-third  of  the  entire  appropriation  for  the  year.  This  was 
the  severest  storm  of  tbe  season  and  the  expense  incident  to  removins 
snow  after  tbe  other  storms  was  fortunately  much  less.  The  total  length 
of  the  paths  and  sidewalks  under  supervision  of  this  ofhce,  from  which 
snow  most  be  lemoved  after  each  storm,  is  abont  16  miles,  the  area  be- 
ing about  30  acres.    Owing  to  the  small  appropriations  heretofore  mode, 
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ibe  work  ia  uot  always  doue  satisfoctorlly  and  frequently  only  oue-balf 
the  sidewalk  is  cleaned  off;  this  causes  complaint  from  citizens,  wbo 
bline  the  officer  in  charge  for  not  doing  better,  wben  he  is  doing  all 
liiat  is  possible  with  the  means  at  his  command.  It  is  earnestly  recom- 
■ipuled  tliat  the  anDual  appropriation  hereafter  be  increased  to  tl,50u. 

POUHTAINS. 

There  are  21  fountains  with  basins  in  charge  of  this  otQce,  locatetl  as 
foltoirs:  Executive  Mansion  Qrounds,  2;  Lincoln  Square,  2 ;  Stanton 
Square,  2 ;  Kawlins  SQuaro,  2 ;  and  1  each  in  Folger  Square,  Judiciary 
tiquare,  Uonnt  Vernon  Square,  Franklin  Square,  Iowa  Circle,  and  the 
tewrrations  at  Massachusetts  avenue  and  Twentieth  street,  Kew  York 
tvenne  and  Third  street.  New  York  avenue  aud  Tenth  street,  Penn- 
ijlvaoia  avenne  and  Ninth  street,  Pennsylvania  avenue  and  Nine- 
teenth street,  Pennsylvania  avenue  and  Twenty-first  street,  pennsyl- 
rania  avenue  and  Twenty-eighth  street,  and  Delaware  avenae  and  First 
a!ieet  east    There  are  25  drinking  fountains  in  the  various  parks. 

Tbe  fountain  at  Franklin  Square  has  been  entirety  overhauled  and 
improved;  that  at  Judiciary  Square  has  been  moved  to  a  new  position 
to  correspond  with  the  improvements  around  the  Pension  Building,  and 
entirely  rebuilt,  and  extensive  repairs  have  been  made  to  that  at  Mount 
Vernon  Square.  Bepairs  have  been  made  from  time  to  time  to  all  the 
foaotaiBS,  macb  trouble  having  arisen  from  injury  to  the  drains  by 
Micks  and  stones  thrown  in  by  children. 

OviDg  to  the  limited  supply  of  water  it  has  been  necessary  to  restrict 
tbedowof  all  foQDtains,  except  those  atthe  Exeontive  Mansion  Grounds, 
10  the  hours  between  5  and  7  p.  m.  daily. 

WATEB-PIPES  AND  FIRE-PLUGS. 

The  necessary  care  was  bestowed  upon  the  water-pipes  during  the 
year.  In  the  autumn  the  water  was  shut  off  from  the  parks,  tbe  hose- 
vilves  removed  and  stored  for  the  winter ;  the  valves  were  replaced  in 
ibe  spring  and  water  turned  on. 

Bepairs  were  madefrom  time  to  time  to  the  pipes  conveying  the  water 
from  the  spring  near  the  Soldiers'  Home  to  the  Capitol,  and  a  full  sup- 
ply of  clear  spring  water  for  drinking  purposes  was  maintained  at  the 
Capitol ;  it  is  anderstood  that  this  pipe  has  been  tapped  in  years  past 
by  private  parties ;  bat  np  to  this  time  I  have  been  unable  to  And  out 
(bere  the  main  has  been  cut. 

It  is  proposed  to  remove  the  old  pi^ie,  which  is  now  badly  rusted  and 
^eiy  thin,  and  to  replace  it  with  a  new  one;  this  will  be  done  by  degrees 
from  annual  appropriations,  and  an  effort  made  to  cut  off  the  supply  of 
>i\  who  are  using  the  water  without  proper  authority. 

Water-pipes  were  laid  and  water  introdaced  in  eight  reservations,  as 
follows :  Pennsylvania  avenae  and  Fourteenth  street,  Pennsylvania  ave- 
Dne  and  Thirteenth  streets,  Pennsylvania  avenue  and  Ninth  street,  Fenn- 
fjlvuiia  avenue  and  Seventh  street,  Maryland  avenue  and  First  street 
(M,  Maryland  avenue  and  Third  street  east.  New  Jersey  avenue  and 
Second  street,  and  Judiciary  Square.  The  total  length  of  pipe  used  in 
this  work  was  906  feet.  The  pipes  in  the  Executive  Mansion  Grounds 
'ere extended  by  adding  100  feet.    One  thousand  one  hundred  and  fifty 

fwt  of  mbber  bose  was  pnrchssed  and  need  in  connection  with  the  ex- 

teuRion  of  water-pipes. 
It  is  recommended  that  a  iUller  sapply  of  water  be  furnished  for  tbe 

Executive  Mansion ;  this  can  t>e  easily  done  by  running  a  1 3-incU  main 
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fVom  tbe  maDsion  np  Sixteenth  street  and  coonecting  it  with  the  36 
inch  main  on  L street;  the costwillaotexceed $5,300. ,  AtpreBentpompi 
are  uecessary  to  drive  the  water  to  the  roof  to  dll  the'tanlcs  that  sappl; 
the  closets,  hot-water  boilers,  and  for  running  the  elevator. 

PA.ee  lamps  and  LIGHDIIfa. 

The  nsnal  attention  was  given  to  the  lamps  during  the  year.  Tbi 
lanip-postB  were  repainted  and  lanterns  reglazed  and  cleaned  when  nee 
essary ;  one  additional  lamp  was  erected  in  Farragut  Square. 

An  additional  meter  was  placed  in  the  Executive  Mansion  aD<l  im 
provementa  made  in  the  method  of  introducing  gas  into  tbe  bailding 

There  are  in  all  400  lamps,  with  481  burners,  belonging  to  this  Depart- 
ment. 

The  average  number  of  lamps  not  connected  with  meters,  baming 
nightly  during  the  year,  was  333 ;  each  lamp  bnrned  abont  2,600  honn 
and  consumed  about  15,600  feet  of  gas.  In  addition  to  these  there  wert 
71  lamps  within  the  Executive  Mansion  grounds  connected  with  tb« 
meter  of  the  mansion. 

Attention  is  invited  to  the  fact  that  tbe  grounds  south  of  the  Execu- 
tive Mansion,  known  as  the  White  Lot,  are  without  lamps  of  any  kind. 
It  is  recommended  that  a  tower  about  150  feet  high  be  erected  in  tb« 
center  of  the  ellipse,  from  the  top  of  which  there  shall  be  shown  six  arc 
lamps  of  2,000  caudle-power  each.  The  tower  should  be  of  tbe  best  lap- 
welded  tubing,  with  malleable  iron  fittings  and  diagonal  brace  rods. 

tiuch  a  tower,  to  be  constructed  upon  plans  and  si>eciticationBnowoD 
flic  in  this  office  would  cost  about  $750.  It  can  be  illuminated  from  dosb 
in  the  eveuiugnutildaybreak  the  next  morning,  every  night  in  the  year, 
for  70  cents  per  lamp  per  night,  or  at  the  rate  of  $1,533  per  annnm  for 
the  0  lamps;  it  is  believed  that  it  will  shed  a  soft,  mellow  light  over 
the  entire  grounds,  including  those  within  the  fence  on  tbe  soath  side 
of  the  Executive  Mansion.    Its  construction  is  recommended. 

IMPBOTINa  QBOimDS  ABOUND  THE  NEW  PENSION  BUILDINO.        i 

The  work  of  improving  these  grounds  was  commenced  early  in  Sep- 
tember and  pushed  forward  as  rapidly  as  possible. 

The  greater  portion  of  clay  and  earth  which  had  been  excavatM  from 
the  site  of  tbe  new  building  and  piled  around  it  was  removed  and  tbe 
grounds  reduced  on  the  south  and  part  of  tbe  east  side  to  coDfonn  to 
Burronnding  grades. 

Seven  thousand  six  hundred  and  forty  cubic  yards  of  clay  and  earth 
were  broken  up,  banled  away,  and  deposited  on  tbe  moand  now  in  course 
of  construction  around  the  Baltimore  and  Potomac  Bailroad  depot. 

On  the  south  frontof  tbe  Pension  Building  lawns  were  laid  out,  seeded 
and  sodded  on  their  borders;  a  newcariage  road  30  feet  wide  was  made 
on  the  line  of  F  street  between  Fourth  aud  Fifth  streets,  and  a  gravel 
walk  16  feet  wide,  extending  from  street  to  street  along  the  entire  sonth 
frontof  the  main  building,  was  constructed. 

The  fountain  basin  was  removed  to  a  position  opposite  the  middle  of 
the  main  building  and  a  gravel  road  30  feet  wide  constructed  aroand  it, 
to  form  a  suitable  carriage  approach  to  the  southern  entrance;  aboat 
3,000  cubic  yards  of  gravel  and  500  cubic  yards  of  broken  stone,  brick, 
etc.,  were  used  in  the  construction  of  these  roads  and  paths. 

In  the  construction  of  lawn  surfaces  about  4,500  cubic  yards  of  earth 
^nd  Boil  from  tbese  pounds  and  1,000  ^^s  of  soil  ttoa\  otl^er  tocdi* . 
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ties  veronsed  in  surface  gnuliiig  and  filling;  about  l,5U0  square  yards 
if  Iftwn  sarfoce  was  soddm  find  the  remaiuder  seeded  down  with  rye 
ad  gnss  seed  and  rolled. 

SlQCh  work  is  required  to  complete  the  im prove ruouts  aronnd  the 
Paision  Baildlng ;  all  roads  and  paths  witbiu  the  reservation  and  im- 
nediately  soiroonding  the  baildiog  should  be  of  asplialt,  aa  otherwiso 
tbe  dust  arising  from  gravel  roads  in  sammer  and  the  mnd  iu  winter, 
will  be  a  source  of  great  discomfort  to  those  employed  in  the  Pension 


In  the  other  portion  of  Judiciary  Square  tbe  roads  and  paths  have 
been  repaired  and  rolled,  gutteFS  and  draiu-traps  cleaned,  lawns  mown, 
flower-beds  laid  ont-,  and  every  every  eftbrt  made  to  keep  the  reserva- 
tion in  as  good  order  as  possible. 

It  is  earnestly  recommended  that  an  appropriation  be  made  for  con- 
•tractiDg  asphalt  walks  leading  through  the  park  to  the  City  Qall; 
Uieae  paths  are  coutinnally  nsed  by  the  large  number  of  citizens  doing 
tNuinesa  with  tbe  conrts  and  in  winter  time  they  are  very  muddy  and 
is  iKul  condition. 

I  strongly  urge  that  the  appropriation  reqneated  for  this  reservation 
nay  be  made;  it  includes  tbe  completion  of  the  grontids  around  the 
Pension  Bniding,  except  asphalt  roads,  the  construction  of  asphalt  walks 
leading  to  tbe  City  Hall,  and  the  maintenance  of  tbe  remainder  of  the 
mervation  in  proper  condition. 

KBMOTAL  OF  STATUE   OF  GENERAL  BATVLINS. 

By  the  act  of  Congress  approved  May  17,  1886,  the  sum  of  $500  was 
i[iproprtated  for  the  purpose  of  removing  the  statue  of  General  John 
A.  Rawlins  from  its  location  iu  Rawlins  Square  to  such  site  as  tbe  Sec- 
ntary  of  War  should  select.  Early  in  August,  1880,  the  Secretary  of 
Ww  directed  that  the  statue  be  transferred  to  the  reservation  at  tbe 
watheast  corner  of  Pennsylvania  avenue  and  Ninth  street  northwest. 

Proposals  were  at  once  invited  for  removing  tlie  statue  and  pedestal, 
iD(l  in  September  tbe  contract  was  awarded  to  the  Washington  Granite 
UoQumental  ( Company.  Work  was  gommenced  September  22  and  pros- 
ecuted very  satislactorily,  and  by  tbe  middle  of  October  tbe  removal  of 
tbe  pedestal  and  statue  and  their  erection  upon  a  finn  concrete  founda- 
Iktt  at  the  new  site  was  completed.  By  authority  of  the  Secretary  of 
War  the  grounds  immediately  aronnd  the  statue  were  highly  improved 
and  about  93  square  yards  of  asphalt  walks  constructed ;  the  name 
**  Bawtins  "  was  cot  upon  the  pedestal.  The  entire  work  was  done  in  a 
tnnplete  and  satisfactory  manner. 

EXBODTITE  MANSION. 

The  following  work  was  done  at  the  Executive  Mansiou  during  tbe 
ytm: 

The  entire  outside  of  the  boose,  together  with  the  iron  railing  imme- 
diately in  front  of  it,  the  wood  work  of  the  entire  parlor  floor,  that  of 
six  rooms  and  the  hall  on  the  second  floor,  that  of  the  kitcliens,  laundry, 
1*0  bedrooms,  and  closets  on  the  basement  floor,  the  pipes  of  the  ele- 
i"ator  shaft  and  those  in  tbe  pomp-room  were  repainted  and  diS'orent 
portions  of  tbe  other  rooms  touched  up  with  paint  where  necessary. 

The  area  iu  front  of  tbe  mansion  and  under  tbe  north  and  south  bal- 
cwies,  tbe  elevator  shaft,  tbe  elevator  pump  room,  tbe  corridor  and 
notus  under  north  balcony,  and  the  entire  basement  floor,  including 
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Some  valuable  plant^'bave  been  stoleu  from  the  grounda  during  tho 
jear. 

Tbe  ftuntaiDS  were  repaired  and  malataiued  io  good  order  daring  the 
.tear. 

TELSGRAPn   TO  CONNECT  THS  CAPITOL  WITH  THE  DBPABTMENTS. 

The  telegmpli  lines  now  onder  control  of  tbia  office  are  as  follows: 
The  line  of  overhead  wires  cousists  of  77  poles  covering  a  distance  of 
aboatS^  miles,  with  a  length  of  aboot  8  miles  of  wire;  this  line,  starting 
from  tbe  northwest  comer  of  Seventeenth  and  G  streets,  runs  over  the 
State,  War,  and  Kavy  Boilding  to  tbe  Executive  Mansion,  tbence  to  the 
Treasory  BuUdiug,  thence  to  Q  street,  thence  to  Eighth  street,  tbence 
to  Q  street,  tbence  to  North  Capitol  street,  and  theuce  to  the  Capitol ; 
connected  with  this  line  is  one  ranning  from  the  Treasury  Department 
aka^  Foarteeatb  street  to  tbe  Biireaa  of  Engraving  and  Printing  and 
one  /rom  H  street  down  Fifth  street  to  the  new  Pension  Bailding. 

There  ia  about  500  feet  of  13-oonductor  Patterson  cable  rnnning  from 
tbe  cable  pole  in  the  Capitol  Gronnds  into  tbe  basement  of  the  ^nate, 
ind  2aO  feet  of  20-conductor  cable  running  from  the  cable  pole  on  the 
emner  of  Seventeenth  and  G  streets  into  tbe  State,  War,  and  Navy 
Bailding. 

Tbe  nndergronnd  cable  now  in  use,  known  as  the  Waring  anti-indac- 
tion  cable,  consists  of  two  l-condnctor  cables,  running  from  the  Office 
of  Public  Buildings  and  Gronnds  to  the  United  States  Senate  and 
House  of  Representatives,  a  distance  of  2.6  miles ;  this  cable  runs  dowo 
Serenteeoth  street  to  New  York  avenue,  through  the  grounds  sontb  of 
I  the  Execotive  Mansion  to  Fifteenth  street,  along  Fifteenth  to  B  street, 
!  thug  B  to  Sixth  street,  tbence  to  Missouri  avenue,  along  Missouri 
areDoe  to. Third  street,  along  Third  to  Pennsylraoia  avenue,  along 
!  PeDusylvania  avenue  to  First  street,  along  First  to  B  street,  thence  to 
I  Sortb  Capitol  street  and  though  the  old  conduit  into  the  Capitol  Build- 
ing; about  1,500  feet  of  cable  runs  through  tbe  Capitol,  about  1,200  feet 
throagh  tbe  State,  War,  and  Navy  Building,  and  about  300  feet  is  used 
in  connecting  the  Execntive  Mansion  with  tbe  main  cable. 

The  offices  connected  with  these  lines  are  as  follows :  Executive  Man- 
siou.  United  States  Senate,  United  States  House  of  Bepresentatives, 
Treasury  Department,  State,  War,  and  Navy  Departments,  Det>artment 
of  Jostice,  PoetrOffice  Department,  Department  of  the  Interior,  New 
Pension  Boilding,  Government  Printing  Office,  Signal  Office,  National 
Mnaenm,  and  Office  of  Public  Baildings  and  Grounds.  Each  office  has 
two  circQits  and  two  seta  of  instruments,  except  tbe  Signal  Office;  the 
HoseDm  and  tbe  new  Pension  Building  each  has  from  two  to  fonr  celts 
in  tbe  local  battery.  Tbe  main  battery,  located  in  tbe  Office  of  Public 
BoildlDgs  and  Grounds,  has  6S  cells  for  the  overhead  wires  and  29  cells 
for  tbe  underground  cable. 

Daring  the  year  the  main  and  local  batteries  were  maintained  in  good 
rooditiOQ  and  all  crosses  and  obstructions  of  every  kind  were  removed 
Uom  the  wires  as  rapidly  as  possible. 

The  Government  wires,  formerly  attached  to  the  poles  of  the  Western 
Colon  Company  along  Seventh  street,  were  removed  and  run  over  the 
Department  of  the  Interior  and  the  Post-Offlce  Department  buildings. 
Tbeoldlineof  poles  running  from  Seventeenth  street  and  Pennsylvania 
avenae  up  Seventeenth  street  to  I  street,  thence  along  I  to  Fourteenth 
street  and  along  Fourteenth  street  to  Q  street,  being  no  longer  needed, 
the  wires  were  removed  and  the  poles  nsed  to  replace  decay^  ones  else- 
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It  will  bo  observed  that  tbe  time  of  the  dranghtsman  is  mostly  ooca- 
pied  with  the  care  of  the  old  records,  and  it  is  earnestly  arged  tbst  Cod- 
peea  will  provide  a  clerk  wbo  may  devote  his  entire  time  to  this  impor- 
lant  branch  of  the  duties  of  this  ofBce. 

mJMBEB  AND  ABBA  OP  BESEBTATIUNS  AND  STATUES. 
Ctntditioii,  number,  and  arta  of  rmervattont. 
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Four  have  been  added  to  the  list  of  highly  improved  and  one  to  the  list 
of  partially  improved  daring  the  year. 

Tbose  added  to  tbe  highly  improved  were  the  reservations  at  the  in- 
lersection  of  Pennsylvania  avenne  and  M  street ;  the  intersection  of 
Twentieth  and  Q  streets ;  the  intersection  of  New  Jersey  avenne  and 
Second  street,  and  the  intersection  of  Pennsylvania  avenne  and  Sinth 
Bireeteast.  Thepartially  improved  is  actheiutersection  of  Pennsylvania 
aveune  and  Eighth  street  east. 

There  are  now  twelve  statnes  in  the  public  gronnds,  as  follows : 
Washington,  Greene,  Jackson,  Lincoln,  Scott,  Farragot,  Thomas,  Da 
Pont,  Bawlins,  McPherson.  Garfield,  and  Henry. 

The  Garfield  statae  has  been  erected  during  the  year,  and  the  names 
eat  on  the  pedestals  of  the  statnes  of  Washington,  Jackson,  fiawlins, 
Da  Pont,  Farragrnt,  and  Scott.  The  inscription  ordered  by  Congress  jast 
after  tbe  death  of  General  Greene,  in  1786,  has  been  cut  upon  the  ped- 
estal of  the  statue  erected  to  his  memory.    It  is  as  follows : 

Siered  to  tbe  memory  of  Nath&nial  Qreeoe,  eaqnire,  anntlve  of  the  State  of  Bhode 
bUbd,  who  died  OD  the-ldth  of  June,  1766,  fate  mqjor  Kcneral  in  tbe  a^rrice  of  the 
Oiitcd  8t«t«s,  and  comisander  of  their  forces  lathe  Southern  Department. 

Tbe  Uoited  BtatM,  in  Con^reM  aaaembled,  In  honor  of  his  patnotiein,  valor,  and 
kbility,  have  eroct«d  this  monnment. 

TREES  AND  SHBT7BS. 

Id  my  last  annual  report  I  submitted  a  list  of  the  deciduous  and  ever- 
gnen,  native  and  foreign,  trees  and  shrubs,  forming  the  ornamental 
planting  of  the  various  parks  of  tbe  public  grounds  under  charge  of  this 
(dBce.  The  list  embraced  a  majority  of  the  species  and  varieties  gener- 
ally known  that  will  thrive  in  the  climate  of  Washington,  and  comprised 
in  ilifl  aggregate  over  32,000  specimens  of  deciduous  and  evergreen  trees 
udshnitw.  Abont  2,500  specimens  have  been  added  by  planting  in 
tke  sronnds  during  the  past  year.  It  is  the  purpose  of  this  office  to 
coDtinue  annually  adding  to  the  beauty  of  the  grounds  by  planting  varie- 
ties of  decided  meriL 

In  the  early  planting  of  ths  grounds  the  trees  were  planted  close  to- 
gether, anticipating  that  in  time  it  would  be  necessary  lo  thin  them  out. 
This  ia  done  with  great  care,  and  unless  a  tree  is  in  very  bad  condition 
or  is  manifestly  ii^urions  to  better  and  handsomer  trees  in  the  immedi- 
M«  vicinity  it  is  never  disturbed. 

Qoiing  the  summer  of  1886  the  trees  througb0nt  the  city  were  infested 
*ith  cBterptllars,  which  in  numerous  instaucea  completely  stripped  tbem 
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of  leaves.    A  number  of  meu  were  employed  in  the  parks 
webs  aud  tbe  leaves  and  smaller  branches  upon  which  the 
ODDgregated. 

Id  February  and  Msrch  men  were  again  sent  tbrongh  tbe  parfcia 
aboat  60,000  cocoons  were  destroyed.  Many  of  ttiexe  contained  the  H 
web-worm  in  the  qaiescent  state,  white  a  large  number  were  tbe  peods 
bags  of  the  bag- worm.  Of  these  latter  many  contained  several ' 
eggs :  others  were  the  empty  shells  of  tbe  male  i>Qpa,  while  otben  «s 
the  old  bags  of  previous  years. 

Tbe  cocoons  were  found  banging  to  trees,  in  the  crevices  of  tbe  te 
□nder  and  upon  the  wooden  Iwuches,  and  under  the  tops  of  tbe  pM 
of  the  iron  fences. 

Ah  soon  as  tbe  yonng  caterpillars  again  appeared  in  Jane,  ISK. 
small  force  was  set  at  work  removing  tbe  webs  and  tbe  lesvee  mjk 
which  they  were  congregatiDg  and  deBtroyiDg  them. 

In  this  way,  at  a  compaiatirely  small  expense,  tbe  parks  have  ba 
partially  freed  from  these  pests,  and  the  damage  done  the  tree 
shrabs  nnder  charge  of  this  office  has  been  comparatively  ammll. 

MTtXATKa  VOK  THK  nsCAL  TKAH  KKSIXa  JDTB  30,  169. 

Sklkries  of  employ ^  pnblic  boildinn  uid  cniiuida  et* : 

For  one  offloo  clerk tl,600 

Porooe  menengei 840 

For  oD«  pnb|i(i  gardeoor C,000 

For  one  clerkiDehargeaf  old  public  ncordiofWaabingtonCity.  1,600 

For  one  electrician  aad  telegraph  lioenikD 1,000 

For  overseen,  foremeD,  draugbUnuui,  gAnleD«TS,  mechanJMaDd 

laborers 30,000 

For  one  da;  watchman  at  Laf»jett«Sqnare 780 

For  one  day  watchman  at  I'ranklin  8qua.-e TIO 

For  two  da;  watchmen  in  SmithMnfan  OronndiiM|660  each  ---  1.3S0 

For  two  night  watchmen  in  Smithtoniao  Groaoda  »t  $7W  each  -  1,440 

For  one  day  watchman  at  Jndiciary  Square G60 

For  one  day  watchman  at  Lincoln  Sqnare  and  adjacent  merva. 

tlona 6B0 

For  one  day  watchman  at  Iowa  Circle 660 

For  one  day  watchman  at  TbomaaCircIo  and  neighboring  reaer- 

TfttioDS 660 

For  one  day  watcbman   at  Washington  Cirole    and   Rawlioa 

Square 6fi0 

For  one  day  watchman  at  DuPonl  Circle  and  urighboring  tcaer- 

Foroae  day  watchman  at  McPbereoD  and  FarraKOt  &4|nare* 660 

For  one  watchman  at  Stanton  Sqnaic  and  neighboring  rearrva- 

Fortwo  day  watchmen  at  Henrr  (Armory)  and  Scaton  Sqnarea 

andreservatioDseaBt  to  ttieBo'tauical  Uardonn.  at  |660Facb..       1,330 
For  one  night  watchman  at  Henry  (Armory)  and  Seaton  Square! 

_  and  reservstiooB  east  to  the  Botanical  Uardeni 790 

B  day  watchman  at  Uonnt  Vernon  Square  and  adjacent 


For  one  day  watchman  at  grounds  aonth  of  Eiocutive  UatiaioD.  6liO 

For  one  watchman  for  green-honsea  and  nnr!iery. 660 

For  one  day  watchman  for  Marion  Sqnare,  Fofger  Sqnare,  and 

adjacent  rcserrationa 660 

I 

For  contingent  and  incidental  expenses 500 

Forrentofofflce  of  Pnblic  Bnildingsand  Gronnda 000 

Improvement  nnil  care  of  public  gronnds: 

For  improvemont  of  grounds  north  of  the  Executive  Manxion 3,  GOO 

For  Improvements  and  maintenance  of  grounds  south  of  the  Ex- 
ecutive Mansion .' 6,000 
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aprovement  and  care  of  pnbliv  ttroDDilR — Contiuoed. 

For  ordinary  care  of  green-houHiw  andnuraory $^,0O0 

For  ordianry  care  of  Lafayette  Sqnare 1,000 

For  ordinary  care  of  Franklin  Square 1,000 

For  care  and  improvement  of  MoDnment  Oronnda 5,000 

For  continuing  improvement  of  UeBervatiuQ  No.  IT  anil  Bile  of 

old  canal  northwest  of  same .- 10,000 

For  construction  and  repair  of  post-and  cbain  feoces  and  re- 
moval of  hiKli  iron  fences  from  aronnd  smaller  reservattoo*..       1,500 

For  layin);  asphalt  walks  in  various  reser  vat  tone 10,000 

For  miinure  and  banlinK  same 5,000 

For  painting  watchmen's  lodges,  iron  fences,  vases,  lamps,  lamp- 

posts  and  settees 2,000 

For  pnrchase  and  repair  of  seats 1,000 

For  purchase  and  repair  of  tools 2,000 

For  trees,  tree  and  plant  stakes,  lime,  white washioft  and  st«ck 

fornarsory 3,000 

For  retDOvlRKBuon  and  ice 1,500 

For  flower-pots,  twine,  baskets,  wire,  Bplints,  moss,  and  lycono-  , 

dium 1,000 

For  care,  construction,  and  repair  of  foDDtBins 1,500 

For  abating  nuisances 500 

For  improvement,  caie,  and  maintenance  of  various  reservations.    SO,  000 
For  iniproveRient,care,  and  maintenance  of  SmithsoaianOronnda, 

inclutliog  constrnctionof  asphalt  roods  and  paths 12,000 

For  Improvement  maA  oaie  of  Henry  and  Seatou  Parks,  east  to 

Botanical  Gardens 5.0OO 

For  Improvement,  care,  and  maintenauce  of  Judiciary  Square, 
laclriding  cruunds  around  new  Pension  Building  and  sapholl 

walks  leadmK  to  the  City  Hall 10,000 

For  an  oruamentsl  structure  of  masonry  and  iron  over  the  spring 

in  Franklin  Square 2,000 

For  lodges  for  park  wntehmea  in  Stanton,  Mount  Vermon,  Iowa, 
Du  Pont,  Thomas,  McPherson,  and  Folger  reservations,  at 

$500  each 3,500 

For  Tinprovement  of  RexervatioD  No.  No  101  (provided  that  this 
enm  shall  not  be  available  until  the  track  running  diagonally 
tfarongb  the  reservation  along  the  line  of  Maryland  avenue 
shall  have  been  removed  by  the  railroad  company  now  In 
charge  of  it,  which  company  is  hereby  required  to  remove  said 

track  on  or  before  October  I,  I88S) 3,000 

For  supplying  and  keeping  supplied  the  76  vases  in  the  new  Pen- 
sion Baltding  with  suitable  plants  and  shrubs  and  caring  for    ' 
same.  In  accordance  with  the  Joint  resolution  of  Conj^reai  ap- 
proved M»rch29,  1886 I,O0O 

For  continuing  the  carriage  roadway  on  the  prolongation  of 
Sixteenth  street  throngh  Lafayette  Square  to  Penusylvania 
avenue 4,000 

Care  of,  repairs,  fnel  etc..  Executive  Mansion ; 

For  care,  repair,  repainting  andrefamiahing  the  Executive  Man- 
sion       16.000 

For  fuel  for  Executive  Mansion,  green -houses,  and  stable.... 3,000 

Pol  cure  and  necessary  repair  of  green-honses 5,000 

For  renewing  Huperstructure  of  one  green-house  connected  with 
Executive  Mansion  and  grounds . 1,500 

Lighting  the  Executive  Mansion  and  the  public  grounds: 

For  erecting  tower  in  the  ellipse  south  of  the  Executive  Mansion 
from  the  top  of  which  there  shall  be  shown  on  electric  light 

from  six  arc  lamps  of  2,000  candle-power  each 750 

For  electric  light  for  365  nights  ftrom  six  arc  lamps  of  2,000  candle- 
power,  at  14.20  per  night 1,5,13 

For  gas,  pay  of  lamp-ligntors,  gas-fitters  and  laborers,  pnrcluise, 
erection  and  repair  of  lamps  and  lamp-posts,  purchase  of 
matches  and  repairs  of  all  kinds ;  fuel  and  lights  for  office  and 
office  stable,  for  watehmen's  lodges,  and  for  green-bouses  at 
thennisery 14,000 
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Kepaira  to  w»ter-pipes: 

For  repAiriDg  and  extending  wster-pipen,  parchase  of  nppnr- 
ataa  for  cleaning  them,  pnrohase  of  hose  and  for  cleaning  tha 
HpringB  and  repairing  and  renewing  pipes  of  same  that  snppi; 
the  CHpitol,  the  Executive  MaoBion,  and  the  building  for  the 
State,  War,  and  Nav;  Departments t^,500 

For  fnminhtDg  a  fult  supply  of  water  for  all  parpoaea  to  the  Ex- 
ecutive Manaioa  hy  conuecting  the  Mansion  bf  a  12-inch  niaiu 
with  the  ^inch  water  main  on  L  street 5,300 

(7,  SOO 

Telegraph  to  connect  the  Capitol  witb  the  DcpartmeDts  and  the  Gov- 
ernment Printing  Office: 

For  replacing  the  entire  overhead  syatem  of  irlrea  with  ilaplicate 
BLi-conductor  nndergronnd  cable,   being  a  total  dietatice  of 

about  11,500  linear  feet;  23,000  feet  cable,  at  24  cents  per  foot.  Ii,5a0 

Ditching,  boxing,  etc.,  11,500  feet,  at  00  cents  per  foot 3,300 

Labor  Inside  of  uoitdings Si80 

ContingenciBB,  aboot  6  per  cent  . 400 

8,500 

For  care  and  repair  of  existing  lines 1,500 

10,000 

Total 220.083 

lit  sabmittiDg  tbese  eatimates,  some  of  which  »re  larger  than  hereto- 
fore appropriated  and  some  for  new  work,  the  foUowiog  explanation  ia 
presented :  • 

■Firgt.  One  public  gardener,  $2,000.  I  have  asked  for  an  increase  in 
the  salary  of  the  pnblic  gardener,  a  position  now  so  satisfactorily  filled 
by  Mr.  George  H.  Brown.  The  duties  of  the  office  require  that  tbe 
gentleman  who  fills  it  shall  be  thoronghly  skilled  in  the  cnltare  of  trees, 
sbrnbs,  and  plants,  and  shall  have  a  practical  knowledge  of  civil  engi- 
neering as  applied  to  landscape  gardening.  Mr.  Brown  combines  these 
attributes,  to  which  he  adds  taste,  industry,  and  integrity.  His  dutiea 
take  him  from  one  end  of  the  city  to  the  other.  He  is  directly  responsi- 
ble for  the  care  of  the  valuable  collection  of  plants  in  tbe  propagating 
garden,  and  superintendB  the  propagation  of  plants  that  are  anunally 
raised  for  the  public  grounds,  which  this  year  nambered  about  290,000. 

SecoTid.  One  clerk  in  charge  of  old  public  records  of  Wasbingtoa  City, 
91,500. 

These  records  include  maps,  deeds,  record-books,  letters,  et«.,  IVom  the 
organization  of  the  original  Board  of  Commissioners  near  tbe  close  of 
the  last  century  up  to  1867,  when  the  duties  were  turned  oi'er  to  the 
Chief  of  Engineers. 

It  is  necessary  that  they  shall  be  stored  in  a  building  aa  near  flre-proof 
as  it  is  possible  to  procure ;  for  many  years  they  were  kept  in  the  base- 
ment of  tlie  Capitol,  but  about  four  years  ago  they  were  removed  to  al- 
low for  additional  committee  rooms,  and  placed  in  Winder  Boilding, 
where  they  now  are ;  although  a  part  of  this  office,  tbey  are  separated 
therefrom  and  require  the  continual  care  and  attention  of  an  experienced 
clerk  familiar  with  their  details. 

These  records  are  constantly  examined  by  attorneys  and  others  in- 
terested in  lands  in  Washington  and  the  person  in  charge  of  them  is 
iteqaenUy  required  to  produce  them  in  conrts ;  to  iudex  them  properly, 
to  be  able  to  turn  at  once  to  the  details  of  any  question  raised,  requires 
familiarity  with  every  paper.  This  duty  bas  for  the  last  few  years  been 
intrusted  to  tbe  only  draughtsm,au  allowed  this  office,  and  during  tbe 
past  six  months  more  than  half  of  his  time  has  been  actually  employed 
on  this  dnty. 
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I  earneetly  recomiuend  that  this  appropriation  be  made  in  order  that 
tbe  dranghtsmaD  may  be  permitted  to  attend  to  the  neceasary  and  legiti- 
mate duties  of  hia  office. 

Third.  For  one  telegraph  line-man,  tl,000.  duder  the  head  of  "  tele- 
^ph  connectiug  the  Uapitol  with  Departments  "  will  be  found  a  full  de- 
ijcriptiou  of  the  telegraph  system  under  charge  of  this  office;  it  includes 
abont  8  miles  of  overhead  wire  and  2.6  miles  of  nndergrouud  cable ; 
Uiere  are  seventeen  offices  connected  vitb  these  lines,  the  main  battery 
being  at  this  office;  tbe  line-man  is  constantly  engaged  iu  the  care 
of  tbe  main  and  local  batteries  and  such  necessary  repairs  and  e:£ten- 
sions  as  a  system  of  wires  of  this  kind  requires ;  he  is  industrious,  effi- 
cient and  capable,  and  has  won  the  confidence  of  all  witb  whom  he  has 
come  in  contact  by  faithful  attention  to  his  duties. 

Fourth.  For  overseers,  forenten,  draughtsmen,  gardeners,  mechanics, 
and  laborers,  *30,000. 

I  bare  submitted  tbe  same  estimate  as  presented  Inst  year,  being 
$2,000  in  excess  of  the  last  appropriation. 

The  grounds  under  charge  of  this  office  cover  an  area  of  413J  acres, 
divided  into  331  reservations  scattered  over  various  sections  of  the  city. 
Of  these  reservations  55  are  highly  improved,  47  partially  improved, 
and  229,  covering  an  area  of  atwat  71^  acres,  remain  entirely  unim- 
proved. 

£ach  year  we  improve  fh>m  three  to  five  of  those  heretofore  nn- 
toQcfaed,  Vbna  adding  to  the  bcaaty  of  the  city  and  tbe  welfare  of  the 
neighborbood  in  which  the  reservations  are  situated.  These  new  im- 
provements are  distributed  throtighout  different  sections  of  the  city, 
and  are  only  made  where  private  enterprise  has  improved  property  in 
tbe  Tidnity.  Each  improved  reservation  adds  that  much  to  the  ex- 
pense of  the  care  of  the  public  grounds,  the  mowing  of  grass,  care  and 
constmctiOQ  of  paths,  care  of  trees  and  shrubs,  etc. 

It  is  earnestly  recommended  that  this  appropriation  may  be  made 
in  order  that  the  t>eanty  of  these  numerous  parks,  so  ornamental  to  tbe 
nation's  capital,  may  b^  maintained. 

Fifth.  One  day  watchman  at  Lafayette  Square,  $720 ;  one  day  watch- 
man at  Franklin  Square,  $720. 

These  men  are  earnest,  faithful,  and  efficient:  they  have  charge  of 
tbe  two  handsomest  parks  in  tbe  city;  they  are  busy  every  day  of  the 
;ear,  and  during  tbe  season  of  active  operations  are  on  duty  from  S 
a.  m.  till  8  p.  m. 

Sixth.  One  day  watchman  for  Marion  Square,  Folger  Square,  and  ad- 
jacent reservations,  $660. 

These  two  reservations  are  highly  improved,  the  one  containing  an 
area  of  about  I  acre,  the  other  about  2  acres;  in  addition  to  these 
there  are  several  smaller  improved  reservations  iu  the  vicinity ;  a 
watchman  is  very  necessary  in  this  locality,  the  nearest  one  being  at 
Lincoln  Square,  a  distance  of  half  a  mile,  where  bis  entire  time  is  re- 
quired. 

Ser«i(*.  For  improvement  of  grounds  north  of  the  Executive  Man- 
Bion,  $2,300.  Itis  proposed  to  remove  the  old  broken  asphalt  walks  now 
in  very  bad  condition  and  to  replace  them  with  new  materials  and  to 
resnrface  tbe  old  roadway  leading  from  the  main  road  to  the  green- 
bonses;  the  work  will  consist  of  constructing  about  900  square  yards  of 
paths  and  resurfacing  about  1,000  square  yanls  of  roadway. 

Eiffhth.  For  improvement,  care,  and  maintenance  of  grounds  south  of 
the  Executive  Unnsiou,  $6,000.  These  funds  will  be  devoted  tocomplet- 
ing  necessary  draioage  due  to  raising  Potomac  Flats,  to  jading  and  iw- 
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proTJug  the  northwest  sectiou  of  the  reservation  covering  an  area  of 
abont  2  acres,  recent^l;  occupied  aa  a  storage  ground  in  couuectioQ  with 
the  constraction  of  the  War,  State  and  Navy  Building,  to  resnrfacing 
roads  aud  paths  and  constructing  additional  walks,  and  to  care  of  lawns, 
planting  trees  and  shrubs,  etc 

Ninth.  For  care  and  improvement  of  Monnment  Grounds,  $5,000.  In 
view  of  the  work  of  QUing  aroand  the  Monnment  and  of  the  raising  of 
the  Potomac  Flats,  it  will  be  necesaar;  to  make  improvements  iu  tiie 
drainage  system  and  rearrange  the  roads,  paths,  lawns,  etc.,  in  this  res- 
ervation; the  amount  requested  will  be  applied  to  these  purposes. 

Tenth.  For  laying  asphalt  walks  in  various  reservations,  910,000.  It 
is  proposed  to  replace  with  first-class  asphalt  paths  the  gravel  paths  in 
Washington  Circle,  Franklin  Sqnare,  Mount  Vernon  Square,  Execative 
Mansion  Grounds  (south  side),  Lincoln  Sqnare,  Stanton  Square,  Folger 
Square,  Marion  Square,  Henry  and  Seaton  Parks,  and  to  renew  those 
in  Farragat  Square  and  lowaCircle.  In  the  late  fall,  winter,  and  early 
spring  these  walks  are  muddy,  and  pedestrians  seek  the  lawns,  which 
are  thus  destroyed  by"  trespassers.  The  amount  of  these  paths  which 
it  is  proposed  to  lay  this  year  is  about  6,000  square  yards.  Each  autnmn 
it  becomes  necessary  to  pat  down  plank  walks,  which  most  again  be  re- 
moved in  the  spring.  If  asphalt  walks  aro  laid  the  annual  expense  in- 
cident to  piank  walks  will  be  avoided. 

Eleventh.  For  improvement,  care,  and  maintenance  of  various,  reser- 
vations, *20,000. 

The  funds  required  under  this  head  aro  for  the  purchase  of  materials 
for,  and  the  care  of,  the  improved  parks  and  for  the  improvement  of  aa 
many  as  possible  of  the  229  unimproved  reservations ;  each  year  from 
three  to  five  are  added  to  the  list  of  improved  reservations,  and  if  the 
funds  DOW  requested  become  available  eight  or  ten  can  be  added  durinff 
the  fiscal  year  ending  June  30, 1880 ;  as  reservations  are  thus  improved 
the  expense  of  the  care  of  the  whole  is  slightly  increased,  for  the  im- 
provements must  be  maintained. 

Twelfth.  For  the  improvement,  care,  and  maintenance  of  Smithsootan 
Grounds,  including  the  construction  of  asphalt  roads  and  paths,  $12,O00. 

This  reservation,  covering  an  area  of  over  tS  acres,  is  the  largest 
and  one  of  the  handsomest  in  the  city,  and  has  within  its  limits  the 
Smithsonian  Bailding,  the  National  Museum,  and  the  new  Army  Medi- 
cal Museum. 

The  roads  and  paths,  with  one  or  two  exceptions,  are  of  gravel  and 
become  dusty  in  summer  and  muddy  in  winter;  a  first-class  asphalt 
road  pavement  is  now  in  course  of  construction  in  front  of  the  Smith- 
sonian Building,  running  from  Seventh  to  Twelfth  street,  a  distance  of 
about  1,700  feet  and  covering  an  area  of  about  7,500  square  yards : 
2,700  square  yards  has  been  completed,  2,500  square  yardu  will  be  Iain 
dnring  the  season  of  1387,  and  it  is  hoped  that  a  sufficient  appropriation 
will  be  made  to  complete  the  road  during  the  season  of  1838.  With  the 
appropriation  now  requested  it  is  proposed  to  lay  about  2,300  sqaaie 
yards  of  roadway  pavement,  about  1,000  square  yards  of  asphalt  paths 
leading  through  the  park  to  the  Museum,  and  to  maintain  in  good  con- 
dition the  gravel  roads  and  paths,  gutters,  lawns,  trees,  shrubs,  and 
drainage  of  this  handsome  park. 

Thirteenth.  For  improvement,  care,  and  maintenance  of  Henry  (Ar- 
mory) and  Seaton  parks,  t5,000.  These  reservations,  extending  from 
Seventh  street  to  the  Botanical  Gardens,  cover  an  area  of  34  acres,  with 
road  and  walk  surfaces  of  over  10,000  square  yards.  They  are  in  au  ad- 
vanced state  of  improvement.   Their  beauty  has  been  marred  by  the  de- 
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pot  and  tracks  of  the  Baltimore  and  Potomac  Bailroad.  A  mound  has 
been  coDstmcted  aroand  the  depot,  upon  which  it  is  intended  to  plant 
trees  and  shrubs,  so  that  in  time  the  depot  will  be  bidden  partially  from 
riew.  The  materials  for  this  monnd  have  thus  far  been  obtaiaed  free 
of  expense  to  the  dnited  States,  and  it  is  now  proposed  to  grade  the 
monnd  and  to  seed  and  plant  it.  The  fands  requested  are  needed  for 
this  pnrpoae,  and  for  the  care  of  roads,  lawns,  gutters,  etc,  and  laying 
oat  additional  paths. 

Fourteenth.  For  improrement,  care,  and  maintenance  of  Judiciary 
Square,  indading  groundB  aroand  the  new  Penaion  Building,  $10,000. 

This  square  contains  an  area  of  20  acres,  and  includes  within  its  limits 
the  conrt-honse  and  the  new  Pension  Bnildtng.  It  is  crowded  daily  with 
persons  having  business  in  these  buildings.  The  appropriation  now  re- 
queued will  be  used,  if  granted,  forcompletiuK  the  improvements  around 
die  Pension  Building,  constructiug  asphalt  walks  leading  to  the  court* 
hoaae,and  in  the  general  care  of  this  large  reservation. 

Fi/leeiUk.  For  constructing  an  ornamental  structure  of  masonry  and 
iron  over  the  springs  in  Franklin  Square,  $2,000, 

The  recommendation  made  in  my  last  annual  report  is  renewed. 
These  valuable  springs  should  be  made  available  for  the  use  of  the  resi- 
dents in  the  vicinity  and  the  public  in  general.  It  is  proposed  to  make 
the  necessary  excavation,  to  constmct  a  grotto  that  will  be  au  orna- 
ment to  the  park,  and  to  connect  the  steps  leading  down  to  the  spring 
with  the  main  walks  by  asphalt  paths. 

Sixteenth.  For  lodges  for  park  watchmen  in  Stanton,  Mount  Yemon, 
Iowa,  Da  Pont,  Thomas,  McPhersoo,  and  Folgor  reservations,  at  $600 
each,  $3,500. 

The  watchmen  in  these  reservations  are  exposed  to  the  inclemency 
of  the  weather  at  all  seasons  of  the  year.  Rain  or  shine,  hot  or  cold, 
night  or  day,  year  in  and  out,  they  mnst  be  at  their  stations,  and  take 
shelter,  when  necessary,  either  under  a  tree  or  in  such  dwelling  or  store 
u  will  offer  its  hospitality. 

The  dictates  of  humanity  call  for  this  appropriation. 

Serenteenth.  For  improvement  of  reservation  So.  101,  $3,000. 

This  reservation  is  now  occupied  by  the  Baltimore  and  Potomac  Bail- 
rood  Company,  the  tracks  of  which  run  through  it.  TJ^ese  tracks  should 
be  removed,  and  the  reservation  nsed  for  the  purpose  for  which  it  was 
originally  intended — a  public  park,  for  the  adornment  of  the  city. 

Eighteenth.  For  supplying  and  keeping  supplied  the  vases  in  the 
new  Pension  Building  with  suitable  plants  and  shrubs,  $1,000. 

The  joint  resolution  of  Congress  approved  March  29, 1886,  requires 
that  the  seventy-six  large  vases  on  the  npper  corridor  of  the  new  Pen- 
sion building  shall  be  filled  and  kept  filled  with  suitable  plants  and 
sbnibs.  This  estimate  is  submitted  in  order  that  I  may  be  able  to  comply 
with  the  terms  of  the  law. 

NineteentK  For  continuing  the  carriage  roadway  on  the  prolongation 
of  Sixteenth  street  through  Lafayette  square  to  Pennsylvania  avenue, 
HOOO. 

Sixteenth  street  now  ends  at  H  strectt.  It  is  thought  that  it  would  be 
well  to  extend  it  by  an  asphalt  park  road  through  Lafayette  Square  to 
Pennsylvania  avenue. 

Twentieth.  For  care,  repair,  and  refurnishiug  the  Executive  Mansion, 
•16,000. 

This  old  boildiog  needs  continual  repairs  and  repainting  to  maintain 
it  in  a  neat  and  habitable  condition.  Much  of  the  furniture  is  old  and 
oeedB  reDewing,  while  new  carpets  are  required  in  many  of  the  rooms. 
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Daring  the  past  ten  years  tUe  appropriations  for  tbL:)  purpoao  bave 
been  as  follows;  1878,  $20,000;  1879,  t^5,000;  1880,  $20,000;  ISSl, 
$20,000;  1883,  $50,000;  1883,  $10,000;  1884,  $L'8,000;  1885,  $22,500; 
1880,  $10,000,  inclading  $4,000  for  new  roof;  1887,  $1G,000;  1388^ 
$10,000.  It  will  be  observed  tbat  since  Jaly  1, 1885,  tlie  appropriations 
have  been  mccb  less  than  previoas  to  that  time. 

It  ia  earnestly  recommended  tliattbis  appropriation  bo  made,  as  it  is 
absolutely  necessary  in  order  to  maintain  in  a  neat  and  liabitable  cou^ 
dition  the  mansion  provided  for  the  office  and  the  residence  of  the  Cbief 
Executive  of  the  nation. 

Ticenty-ftrsL  For  care  and  necessary  repair  of  {n'oenbouses,  $5,000. 

The  sum  appropriated  for  this  purpose  during  the  past  four  years  bas 
been  annually  only  $4,t)00,  while  in  previous  years  it  was  $5,500.  The 
greenhonses  need  continual  repair;  they  have  not  been  extended  in 
any  way  during  the  past  three  years  and  require  the  constant  snper- 
vision  of  three  experienced  gardeners,  while  the  assistance  of  laborers  is 
necessary  from  time  to  time. 

T^tcenty-aecond.  —For  renewing  the  entire  snperstmctnre  of  one  greeD- 
house  connected  with  the  Esecntive  Mansion  and  grounds,  $1,5U0. 

The  greenhouses  were  constmcted  in  years  past  under  appropria- 
tions made  by  Congress.  The  sui)erstnictare  of  three  of  them  is  id 
wretched  condition ;  one  will  be  renewed  this  season,  and  this  appro- 
priation is  asked  so  that  another  can  t>o  built  next  seasoo.  The  Umber 
is  so  badly  decayed  that  the  saperstrnctare  is  liable  to  fkll  during  a 
heavy  storm. 

Ttcentythird.~-¥oi  erecting  a  tower  in  the  ellipse  sontb  of  the  Exec- 
utive Mansion,  from  the  top  of  which  shall  be  shown  an  electric  light 
from  six  arc  lamps  of  2,000  candle-power  each,  $750. 

For  electric  lights  for  365  nights  from  six  arc  lamps  of  2,000  caudle- 
power,  each,  at  $4.20  per  night,  $1,533. 

The  grounds  south  of  the  Executiive  Mansion,  now  highly  improved, 
are  without  lights.  It  is  believed  that  the  electric  lights  mentioned 
above  will  shed  a  soft  mellow  light  over  the  entire  grounds,  including 
those  within  the  fence  on  the  south  side  of  the  White  House.  The  ap- 
propriation for  the  construction  of  this  tower  and  for  the  electric  Hgbts 
throughout  the  ygar  is  earnestly  recommended. 

Twenty  fourth.  For  furnishing  a  full  supply  of  water  for  all  pui'poses 
to  the  Executive  Mansion  by  connecting  the  mansion  by  a  12-incbmaiD 
with  the  30  iuch  main  on  L  street.  $5,300. 

The  mansion  is  now  supplied  by  means  of  a  4  ipch  pipe  coDoected 
with  tho  12-iuch  main  on  Pennsylvania  avenue.  The  pressure  of  water 
entering  the  building  is  not  sufficient  for  ordinary  purposes,  and  it  is 
necessary  to  use  pnmpiug-engiues  to  fill  the  tanks  that  run  the  elei'a- 
tor  and  supply  the  hot-water  boilers,  the  bath-tubs,  closets,  etc.  It  is 
believed  that  by  the  plan  now  proposed  a  full  and  complete  supply  of 
water  will  be  furnished  the  mansion  at  all  times. 

During  the  past  year,  owing  to  accidents  to  the  pumpiug-engines,  the 
elevator  conld  not  be  run  on  several  occasions,  and  once,  when  the  gas- 
engine  that  is  used  to  fill  the  tank  that  supplies  the  kitchen  boilers, 
the  bath-rooms,  closets,  etc.,  got  ont  of  order,  the  tank  became  empty, 
and  the  usual  trouble  incident  to  a  lack  of  water  followed. 

Ticenty-fifth. — For  replacing  the  overhead  wires  between  the  Capitol 
and  the  Departments  with  a  duplicate  anderground  six-wire  cable, 
$8,500. 

This  subject  has  been  discussed  in  the  preceding  pages  of  this  re- 
port.   TbegrowtUof  the  trees  on  the  sidewalks  renders  it  abaolntely  neo- 
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essai7,  in  ord«r  to  maiatain  telegraphic  coinmatiical:ioi»  over  these 
irii«8,  either  to  erect  at  ouce  taller  poles  at  a  cost  of  about  (1,600,  or  to 
]iy  an  nader-goand  cable  at  a  cost  of  $3,500.  The  former  plan  is  bat  a 
temporary  expedient,  as  in  time  the  overbead-wire  system  tbrongh 
cities  mast  be  abolished.  Tbe  dnder-gronnd  cable  is  far  preferable,  and 
fitrorable  action  npon  this  estimate  is  earnestly  recommended. 

lititneial  gtaUmettt  for  JIttal  gear  ending  Jatit  30,  Idtfi. 
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There  is  sabmitted  herewith  a  description  of  the  various  reservations 
comprising  tbe  public  grounds  nnder  charge  of  this  office,  together  with 
a  map  thereof. 

It  gives  me  pleasure,  in  couclnsion,  to  again  express  my  appreciation 
of  the  faithful  and  efficient  manner  in  which  Mr.  OeorgeH.  Brown, the 
pabhc  gardener,  and  Mr.  K.  F.  Goocklin,  the  overseer  and  chief  clerk, 
have  performed  the  rarions  and  important  duties  committed  to  their 
charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Jjieut.  Col.  of  Ertffitteers,  Colonel  U.  8.  A. 
The  Chief  of  Enoinegbs,  U.  S.  A. 


BUOPSIS  OF  UNITED  HTATES  PCBLIO  BE8EBTATI0NS  IB  THE  OITT 
OP  WiSHINOTON,  DISTBICT  OP  CpLUHBU,  TO  ACCOICPANT  ANNUAL 
BXPOKT  UPON  PUBLIO  BUILDIKOS  AND  GB0UND8  FOB  THE  FISCAL 
TEAS  ElfDHiQ  JTJHB  30,  i887. 
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No.1.  Frtiiieitt'i  Pari:  (formerly  IFhittLol;  areft,  83  acres  9,683  square  feet ;  highly 
improved) ;  j 

Between  Fifteenth  and  Sevenleenfh  streets  west  and  B  street  and  Penn- 
sylvania avenue  north.  TheKiecuClve  Manstan.  United  States  Treasory, 
State,  War  and  Navy  Departuient  buildings  are  located  on  the  northern 
portion  of  this  reservation,  in  separate  inclosures,  surronnded  l>y  iron 
railings  and  flag-stone  pavementa.  Tbesa  inclosed  spaces  are  laid  ont  in 
walks  and  lawn  surfaces,  are  well  ligbleil  and  InlerKpersed  with  ornamen- 
tal evergreeit  and  decidnnus  trees  and  shrubs,  and  parterres  for  snminer 
planting  of  ezotio  flowering  and  foliaeed  plaatf.  Tbe  so  a  them  portion 
of  tbe  park,  except  a  limited  area  still  occupied  by  the  «tODe-y«rd  and 
work-sbops.of  tbe  Stiite,  War  and  Navy  Building,  has  been  improved  ; 


gravel  roads  and  wulks  have  been  laid  out  for  public  travel,  tbe  lawn 
sorfaceshave  been  arranecd,  and  tbe  planting  of^ the  ground  with  natu- 
ral groaps  of  ornamental  evergreen  and  deci<luous  trees  and  ahraba  has 
been  nearly  completed.  \o  arrangements  for  lighting  these  gronnds  have 
yet  been  made.  There  are  two  fountains,  one  on  the  north  front  and 
the  other  on  the  south  front  of  the  Eiecntive  Mansion. 
No.  3.  Wdikington  Park  (foTmeilj  the  Mtmumetii  Ground!  ;  area,  7S  acres  32,678  aqoare 
feet;  but  partially  improved): 

Between  Fourteenth  street  west  and  the  Fotomoo  Rivei  and  B  street  north 
and  B  street  sonth.  This  area  includes  the  nursery  grounds,  under  oon- 
trol  of  this  office,  and  the  lakes  on  the  north westera  portion  of  the 
groands,  ander  the  control  of  the  U.  S.  Fish  Comraiuion. 

The  Washington  Monument  is  located  near  tbe  river-front  is  the  -westers 
portion  of  tbe  park.  Tbe  groands  around  tbe  monnment  are  being  raised 
and  will  eventually  be  well  improved.  A  portion  of  the  main  roads  of 
the  park  has  been  laid  out  for  pnblic  travel,  the  lawn  surfacee  graded 
and  planted  in  part  with  evergreen  and  decidnous  trees.  The  nnraeiy 
and  propagating  garden  of  the  public  grounds  is  in  an  advanced  atage  of 
Improvement  and  comprises  an  area  of  about  7  acres.  The  carp  ponds, 
lakes,  and  grounds,  under  control  of  tbe  Fish  Commission,  comprise  an 
area  of  about  30  acres. 
No.  3.  Smitktimian  Park  (area,  58  acres  1,360  square  feet;  highly  improved): 

Between  Seventh  and  Twelfth  streets  west  and  fram  B  street  north  to  B 
atMct  south.  The  Smithsonian  Institution,  tbe  National  Mnsenm,  and 
the  Army  Medical  Museum  and  Library  are  located  in  this  park.  These 
grounds  are  in  an  advanced  stage  of  iui pro vement ;  inclosed  in  part  with 
a  post  and  chain  fence,  and  in  part  with  a  substantial  iron  railing  ;  gas- 
lamps  around  and  on  main  lines  of  travel  throngh  the  park ;  gravel  roads 
and  walks  in  good  conditloo,  broad  lawn  snifaces  planted  with  a  choice 
selection  of  evergreen  and  deciduous  trees  and  shrubs.  The  ststne  of  the 
late  Professor  Ileury,  by  W,  W.  Story,  is  located  at  the  intersection  of 
the  main  roadways  northwest  of  the  Institute  building  in  these  gpoanils. 
The  construction  of  asphalt  pavements  has  boon  commenced  during  (be 

firesent  season.    Two  drinkiuj;  fountains  and  a  watchman's  lodge  are 
ocated  in  this  park. 

No.  4.  ^snry  Pari; (formerly  Armory  Park;  area,  14  acres  37,830 square  feet;  highly 
improved) ; 
Between  Sixth  and  Seventh  streets  west  and  B  street  north  and  B  street 
Booth.  The  Baltimore  and  Potomac  Kailroud  Passenger  Depot  and  ths 
Armory  Building  (now  used  fur  storage  purposes  by  the  U.  S.  Fish  Com- 
mission) are  located  in  this  park.  These  grounds  are  now  in  an  advanced 
atageof  improvement ;  inclosed  with  post  and  chain  fence  inpart^  and  in 
part  with  a  sabstantialiron  railing ;  gas- lamps  around  and  on  main  lines 
of  travel  through  tbe  park ;  gravel  roods  and  walks  in  good  condition, 
lawn  snrfaces  partly  planted  with  ornamental  evergreen  and  decidnous 
trees  and  shrubs.  The  main  road  way  of  this  park  is  continued  over  Sixth 
street  on  a  substantial*  iron  bridge,  constructed  by  tbe  Baltimore  and 
Potomac  Railroad  Company.  A  large  mound  is  being  constructed,  which 
will  be  planted  with  evergreen  and  deciduous  trues  and  shrubs  to  screen 
the  depot  from  the  park. 

Ko.  5.  Sealon  Park  (arttt,  12 acres 21,902  sriuare  feet;  highly  improved) : 

Between  Fonr-ond-a-balf  streets  west  and  Maine  and  Missonrl  avennes 
north.  These  grounds  are  in  an  advanced  stage  of  improvement,  in- 
closed with  post  and  chain  fence,  gas-lamps  aronud  and  on  main  lines  of 
travel  throngh  the  park,  gravel  roads  and  walks  in  good  condition,  lawn 
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Ko.  6.  Seatttn  Park  contiaDed  (area,  6  acres  19,440  squuro  feot ;  Liclily  imp 
Botweea  Third  and   Fonr-and-a-lialf  Htreeta -- '  " 


These  ^^nni^B  are  in  aa  advanced  Btage  of  iiDjirovemeut,  in- 

cloaeil  nitb  post  and  chain  fence,  gas-lamps  arouud  and  on  main  lines  of 
travel  tbioiigli  the  park,  t^ravel  road  and  walks  in  good  condttiou,  laffc 
BDrfaces  pant.T  planted  with  orua mental  evergreen  and  dccidaous  tree* 
andshrnGs,     Tliece  are  two  drinking  fonntains  iii  this  park. 
So.  7.  Jadieiaiy  Park  (ar? a,  10  acres  35,712  square  feet ;  hiebly  improved) : 

Between  Fourth  and  Fifth  streets  west  and  Indiana  and  Louisiana  ave- 
Dnes  and  Q  street  norlh.  The  City  Hall  and  new  Pensiou  Office  bnildinga 
are  located  in  this  park.  These  p^uuds  are  improved  in  part,  Inclosed 
with  post  and  chain  fence,  gas-lamps  aronnd  and  on  main  hues  of  travel 
throngh  the  park;  nalchnian's  lodge  with  public  conveniences,  two 
drinking  foanliins  and  one  Jet  fonntain  are  in  this  park;  general  road* 
and  walks  in  good  oondition,  lawn  surfaces  partly  planted  with  oroo- 
mental  evergreen  and  decidaonstreesandsbrntisand  tlower-bcdsinCrant 
of  watchman's  lodce.  The  north  section  of  the  park  aronnd  the  Pensioa 
Bnildiiig  is  now  being  improved. 
So.  8.  Jfoimt  PernOB  Pari;  (area,  2 acres  ?7,673  stjoare  feet ;  highly  improved): 

Between  Seventh  and  Ninth  sCt«ets  northnest,  at  tue  ioterfiection  of  Mas- 
sachnsetta  and  Hew  Torlc  avennes.  This  park  is  improved  and  planted 
with  omnniental  evergreen  and  decidnoos  treea  and  shrubs;  inclosed 
with  post  and  chain  fence ;  gas-lamps  arouu<l.  and  through  Che  park ;  two 
drinkuiK  fountains  and  one  ornameutal  iron  Jet  fountain  in  the  center  of 
the  park;  gravel  and  asphalt  walks  on  direct  lines  of  travel  through  the 
park  and  lawn  surfaces,  intenipersed  with  flower  beds  for  summer  plant- 
ing of  exotic  flowering  and  foliaged  plants. 
So.  i.  A«»U*»  Pari:  (area,  4  acres  ^,W0  square  feet ;  highly  improved) : 

Between  Thirteenth  and  Foart«enth  streets  west  and  I  and  K  streets  north. 
This  pork  is  inclosed  with  a  sabstantlal  iron  railing;  gas-lamps  aronnd 
ondtnrongb  the  park ;  two  drinking  fountains,  anna  watchman's  lodge 
with  pabliooonveoiences,  and  a  fountain  in  the  center  of  Che  park  with  a 
set  of  French  jets  and  ornamental  polished  Alierdeen  granite  craing ;  lawn 


of  decorative  flowering  and  foliaged  plants;  asphalt  and  gravel  walks  on 
lines  of  travel  through  the  park. 

Sa  10.  X<^ajF«<te  Part  (area,  6acres  41,444  square  feet;  highly  improved): 

Between  Pennsylvania  avenue  and  H  street  north,  and  Fifteen-and-a-half 
and  Sixteen-and-a-half  streets  west.  Thispark,fromit«  prominent  sitoa- 
tion  opposite  the  main  front  of  the  Exeontive  Mansion,  wosone  of  the  Brst 
oity  parka  elaborately  Improved  and  planted,  and  contains  a  choice  col- 
lection of  evergreen  and  decidaons  trees  and  ehmba,  including  many  fine 
■peclmens  of  rare  species  not  geoerally  fonnd  north  of  Washington ;  in- 
oloeedwithaheaTyomaraentalironrailing;gae-lampsaronndan(I  through 
thepork;  twodrinkingfountains;  lawnsnrfacesplantedcbiefly  on  mar- 
gins of  walks,  and  interspersed  with  flowerbeds  and  borders  for  summer 
planting  of  exotic  flowering  and  foliaged  plants.  Two  massive  antique 
bronzB  vases  of  elaborate  design  on  granite  pedestals  grace  the  park  at 
inlerBeotiansofwalksneartheeastem  and  western  entrances.  The  eques- 
trian atatoe  of  Geuerat  Jackson,  by  Clark  MilIs,oa  a  white  marble  pedestal, 
aatroonded  by  fonrfleld  pieces  of  artillery  (captnred  by  General  Jackson ), 
oeoQplea  the  cont«r  of  the  park ;  gravel  and  a«phalt  walks  are  in  good 
condition,  and  a  watchman's  lodge,  with  necessary  publlo  conveniences, 
is  located  in  this  park. 

Ko.  II.  MePJurton  Park  (area,  1  acre  29,446  square  feet ;  highly  improved) : 

Between  I  and  K  atrdeta  north,  at  the  southeastern  terminus  of  and  inter- 
section of  Vermont  avenue  and  Fifteenth  street  west.  This  park  is  the 
site  of  the  equestrian  statue  of  Oeneral  HcPherson,  byLouisT.  Rebisao, 
Lawii  surfaces  are  planted  mainly  with  deciduous  trees  and  shrubs ; 
asphalt  walks  are  laid  out  on  diagonal  lines;  four  large  iron  vases  are 
placed  on  the  lawns  and  planted  with  suitable  sntnmer  decorative  plants ; 
there  are  gas-lamps  around  and  through  the  park,  and  a  drinking  tbanC- 
'd  placet!  at  intersection  of  walks  near  the  center ;  the  park  in  inclosed 

.         ,  e  26,216  square  feet ;  highly  improved) : 

Between  I  and  K  streets  north  and  terminus  and  intersection  of  Connecti- 
cut avenue  and  Beventeenth  street  west.  The  bronze  statue  of  Admiral 
Farragut,  by  Mrs.  Vinuie  Eeam  Hozie,  is  located  in  the  center  of  thia 
pork ;  hiwn  sorfaces  are  planted  with  evergreen  and  deciduous  trees  and 
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No.  12.  Farragul  Parle— CoDtiaaed. 

Hbrub8,aQdiDteTspereed  with  flower-b«de.  etc.:  asphalt  Hulks  aie  Uidont 
in  diagonal  tinos,  and  a  driakiog  fouoUin  placed  at  intenectioB  of  the 
walks ;  gM-lampa  are  around  and  tbrougfa  the  pork ;  iucloaed  wiUi  poM 

aodchaia  feQce. 

No.  13.  Saulini  Park  (area,  1  acre  30,218  aqnare  feet;  highly  impTOved}: 

Bettreen  Eighteenth  and  Nineteenth  etieeta  west  and  at  the  interaeotion 
of  New  York  avenne  and  E  atreet  north.  This  park  ig  incloaed  with  po« 
and  chain  fence;  improved  and  planted  with  evergreen  and  deciduotu 
trees  and  ahrabs;  lawn  snifacea  planted  ohieflj  on  margioH  of  wallm; 

y  two  rustic  foDnLaina  are  located  near  the  eiBtem  and  western  eatranONj 

asphalt  walks  are  laid  oot  on  direct  lines  of  travel ;  gas-lampfl  an  aroBsa 
Bud  through  the  park. 

No.  14.  Lincoln  Park  (area,  t>  acres  13,404  snaare  feet;  highl;  improved): 

Between  Eleventb  and  Thirteentn  streets  east  and  at  the  interaection  of 
Kentucky,  Tennessee,  North  Carotiaa,  and  Massachneetla  avenaea.  Tbs 
bronze  statae  of  "The  Emancipation,"  by  Thomas  Ball,  is  located  in  this 
park.  These  grounds  are  in  an  advaoced  stage  of  improYenwQt;  incloaed 
with  post  and  chain  fence;  gas-4ampa  around  the  park  and  on  UnMof 
walks  through  it;  lannsurfMea  planted  nith choice evecgreon and deoid- 
noua  trees  and  shrubs,  interspersed  with  flower-beds,  etc;  gravel  walks 
on  needed  lines  of  travel  ore  in  good  condition.  There  are  two  drinking 
foantains  and  a  watchman's  ^dge,  with  public  conveniencea,  in  tin 
park.    Two  ortiamental  fountains  (spray  Jela  and  Portland  cement  stOEts 

copings  aud  baains)  are  placed  at  northern  and  southei^    — ' 

this  park. 

No.  15.  Blanton  Park  (area,  3  acrea  i,U^  square  feet ;  highly  improve( 

Between  Fonrth  and  Sixth  streets  east  aud  at  the  iuteraei 

cbnsetlsanO  Maryland  avenues.  The  bronze  eiiuestrianstotueof  General 
Greene,  by  Henry  K.  Brown,  is  located  here.  The  park  ie  inclosed  witb 
post  and  chain  fence ;  Eas-lunips  are  around  and  through  the  park ;  lawn 
surfaces  planted  with  choice  evergreen  and  deciduous  trees  and  shrnbs; 

f  ravel  walks  on  direct  lines  of  travel,  flower-beds  are  laid  ont  at  thft 
ase  of  the  pedestal  of  the  statue  for  summer  planting  of  decorative  floc- 
ering  plants:  two  ornamental  rustic  fountains  are  located  at  intersection 
of  walks,  anil  there  are  two  drinking  fountains  in  the  park. 
No.  IG.  Folger  I'ark  (area,  1  sere  3^,654  square  feet)  highly  improved): 

Betweeu  Second  and  Third  streets  east  aud  at  the  intersection  of  Nnitb 
Carolina  uvonue  and  D  street  south.  This  park  is  on  the  north  front  of  ; 
Providence  Hospital  and  is  iuclosed  with  post  and  chain  fence ;  gas-lampa 
around  aud  through  the  park  ;  gravel  walks  ou  direct  lined  of  travel,  and 
the  lanu  surfaces  are  partly  pluut«d  with  deciduous  trees;  there  is  alaoa 
granite  foiiutaiu  in  tbuoeuterof  Ihepark. 
No.  17.  Garfield  Park  (ares,  23  acres  42,(HH  square  feet;  partially  improved) : 

Betweeu  South  Capitol  and  Third  streetaeaat  and  at  tneinterseotionof 
New  Jersey  and  virgin iit  aveuuea.  The  work  of  layiug  oat  thia park 
and  grading  it  in  accordance  with  the  plans  prepared  for  itA  improve- 
ntent  is  now  iu  progress,  and  will  he  advanced  toward  oomplettoo  as 
rapidly  as  available  appropriations  will  permit.  The  eastern  seotion  is 
nearly  com p luted. 
No.  18.  Marion  Park  (area,  1  acre 26.810 square  feet;  highly  improved): 

Betneeu  Fourth  aud  Sixth  streets  east,  at  the  interMction  of  South  Canv- 
linaavenuoandE  street  south.  These  grounds  have  been  reoontlyhigblf 
improved ;  ga^lamps  ^daced  around  and  through  the  pork ;  gravel  walks 

^leen  aud  deciduous  ti 
iron  vase  in  this  park. 
No.  (9.  Rectangle  (area,  1  acre  42,()48  square  feet ;  unimproved) ; 

Between  Tenth  and  Twelfth  streets  weet,  and  the  intersection  of  Ohio  and 
Louisiana  avenues. 
No.  30.  Triangle  (area,  3,502  square  feet;  partially  improved) : 

At  the  intereection  of  Pennsylvania  avenne  and  M  street  northwest  and 
between  28tb  and  29th  streets.     Graded,  and  fonntoiaiD  the  center  of  the 
triangle ;  there  is  also  a  handsome  iron  vase  in  the  park. 
No.  31.  Triangle  (area,  ti,2T5  square  feet ;  highly  improved) : 

Between  Twenty -fifth  and  Twenty -aistb  stcesta  west,  at  the  iDtenectlan  of 
Pennsylvania  avenue  and  L  street  north.  Incloaed  witb  a  light  wroagbt 
iron  railiog ;  improved  and  planted  m^nly  with  flowering  dwarf  tnN 
and  shrubs 
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No.  SS.  Triangle  (&r«A,  4,908  sqnare  feet ;  partiftllj  improred) : 

B«tweei)  Tnenty-fonrtb  and  Twentf-luth  streeU  west  and  at  the  inteisec- 
.  tion  of  FenQtylTaDlft  avenue  and  L  atreet  north.    Inoloied  with  a  poat 
and  chain  fence ;  graded  bnt  not  planted. 
Ko.  23.  "nrapeioid  (area.  3,150  ei^aare  feet ;  partlall;  Improved) : 

Between  Twenty-third  and  Twentj- fourth  itreets  west  and  at  the  lat«TaM- 
tion  of  Penoi  J  Ivan  ia  avenue  and  K  street  north.  Inclosed  with  pjetaod 
chain  fence,  and  lawn  snrface  fijaded. 


__d  Twenty-third  streets  northwest.  Tbe»e  gronnds  are  In  a  highly  im 
proved  condition  and  are  encircled  b?  a  granite  cnrbing  ;  gravel  walks 
on.  oonvenient  lines  of  travel  are  in  good  condition  ;  bos  lamps  aroand 
and  throngh  the  park ;  lawn  sarfBcos  planted  with  choice  evergreen  and 
decidnons  trees  and  ahrnba  and  interspersed  irith  flower- beds  for  sninmer 
decorative  planting  of  flowering  and  foliaged  plants;  there  is  a  watch- 
man's lodge  in  this  park  and  two  drinking  loan  tains.  This  is  the  Hit«  of 
the  eqnestrian  statue  of  General  Washinolon,  by  Clark  Uills. 
Ko.SE>.  Trapezoid  (area,  3,159  sqnare  feet;  partially  improved  J : 

Between  Twenty-second  and  Twenty-third  streets  west  and  at  the  inter- 
section of  Pennsylvania  avenne  and  K  street  north.    Inclosed  with  a 
post  and  chain  fence,  lawn  enrface  graded. 
S0.S6.  Trapezoid  (area,  I6,106sqnaro  feet;  highly  Improved); 

Between  Twentieth  and  .Twenty-first  streets  west  and  at  tlie  intersection  of 
Pennsylvania  avenne  and  I  street  north.  Inclosed  with  post  and  chain 
fence,  improved  and  planted  with  choice  evergroen  and  decidnons  tTMS 
and  ^mbs;  goa-lamps  aronnd  park;  drinking  fonnlain  at  the  eaatem 
end,  and  a  rose  Jet  fonntain  in  the  center  of  the  park ;  gravel  walks  are 
laid  diagonally  tbiongh  the  park. 
No.  27.  Ttap^ld  (area,  11,803  sqnare  feet ;  highly  improved) : 

Between  Twentieth  ana  Twenty-flrat  streets  nest  and  at  the  inteneetJon 
of  Pennsylvania  avenne  and  I  street  north.    loelosed  with  heavy  cast- 
iron  railing,  lawn  snrfkce  thickly  planted  with  dealduoas  trees. 
Ko.  28.  Triangle  (area,  18,511  square  feet;  highly  improved) : 

Between  Eighteenth  and  NInsteentli  streets  west  and  at  the  Intersection  of 
Pennsylvanta  avenne  and  H  street  north.  Inclosed  with  apost  and  chain 
fence;  planted  with  decJduon*  and  evergreen  trees  and  sbmbs;  a  large 
Warwick  inm  vase,  planted  in  sammer  with  snitable  decorative  plants, 
is  placed  at  the  eaatem  entrance  to  the  park ;  there  is  a  mstio  fonntain 
with  rose  Jet  in  the  center;  gaa-lamps  aronnd  and  concrete  walks  throagb 
the  pork. 
No.  S9.  Triaa)^  (area,  14,749  sqnare  feet ;  highly  improved) ; 

BetweMi  Eighteenth  and  Nineteenth  streets  west  and  at  the  intersection  of 
Pennsylvania  avenne  and  H  street  north.  Inclosed  with  post  and  chain 
fence;  planted  with  decidnons  and  evergreen  trees  andshrnl>s;  gaa- 
lamps  arooDd,  and  gravel  walks  through  the  park;  a  large  Warwick 
Iron  voae  and  a  eanter  flower  bed  for  summer  decorative  planting,  are 
in  this  park. 
No.  30.  Trapezoid  (area,  10,482  sqnare  feet ;  partially  improved) : 

Between  Tbineen-and-a-balf  and  Fonrteentb  streets  west  and  at  the  inter- 
seotion  of  Pennsylvania  avenne  and  Estreet  north.    Inclosed  wltba  heavy 
cast-iron  railing,  and  planted  with  decidnons  tree*. 
No.  31.  TrlMigle  (aiea,  Sl,^l  sqnare  feel ;  partially  improved) : 

Between  Thirteenth  and  Thirteen-and-a-half  streets  west  and  Peansylvo- 
■ia  avenne  and  E  street  north.    Inclosed  with  bpavy  cast-iron  railing; 
lawn  planted  with  a  few  decidnons  trees  of  large  growth. 
lIo.3e.  Trapasoid  (area,  T,S7a sqnare  feet;  highly  improved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  iaterseetion  of  Pennsyl- 
vania avenne  and  Ninth  street.  Inclosed  with  post  and  pipe  rail  fence; 
lawn  planted  with  decidnons  trees  and  shmbs;  flower-beds  for  summer 
planting;  ornamental  oast-iron  fountain  in  the  center;  Portland- cement 
pavement  around  and  throagb,  and  gas  lamps  aronnd  the  park. 
Ki>.  33.  Triangle  (area,  5,529  Bqaats  feet ;  highly  improved) ; 

Between  Eighth  and  Ninth  streets  nest  and  at  the  int«rsectiou  of  Penn- 
sylvania and  Lonisiana  avenncs.    The  bronze  statue  of  General  John  A. 
Eawlins,  hj;  A.  Bailly,  is  now  Iocs' "^  .  -  ..■  ^    .  __..     ._..__.:■  _,.i  — > 
and  pipe-rail  fence ;  lawn  planted 
and  asphalt  walks  tbrongb  park. 
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Ko.  34.  Trapezoid  (ares,  15,525  Bqnare  foet;  partially  improved):  j 

Batneea  Soventb  and  Eighth  streets  west  aud  at  Ibe  intersection  of  Fenn-  I 

sylvaniu  and  Lonsiana  avennt^s.    iDclosed  witb  post  and  chain  feoce;  | 

lan'p  planted  with  decidaous  trees  of  large  grontli,  bnt  otherwise  nnioi-  I 

proved.  I 

Ko.  35.  Triangle  (area,  8,544  sqnaie  feet) ;  I 

Transferred  for  use  as  site  for  CoDgressioaal  Libraiy. 

No.  36.  Triangle  {area,  5,094  square  feet) :  ! 

Transferred  for  use  as  site  for  Congressional  Library.  1 
Ko.  37.  Triangle  (area,  4,»i21  sqnare  feet ;  partially  improved) ! 

Between  Second  and  Third  streets  east  and  at  the  intereection  of  Pennsyl' 
yaaia  aveuuo  and  It  street  south.     Inclosed  with  poet  and  chain  fence; 

lawn  Hurrace  arranged  and  a  ilower-bed  in  the  center.  i 

No.  3ti.  Triangle  (urea,  i;{,3(i0  Gqnare  feet;  partially  improved):  j 

Between  Fourth  and  Fifth  streets  east  aud  nt  the  iutersectioD  of  Pennsyl-  ' 

vania  and  North  Carolina  avennes.      Incloned  with  post  and  pipe  nil  i 

fence;  lawn  surface  arranged  with  a  flower-bed  in  the  eeoter;  planted  ' 

in-part  with  a  few  shmbs  and  trees  and  water  introduced.  ' 

No.  39.  Trapezoid  (area,  11,316  sqnare  feet;  partially  improved);  | 
Between  Fonrth  and  Fifth  streets  oast  and  at  the  interseotion  ot  Pcnniyl- 


vania  and  North  Carolina  avennes.     Incloeed  with  post  and  pipe  nil   | 
fence;  lawn  surface  arranged  with  aflowei-bed  in  the  center  and  planted    | 

No.  40.  Triangfe  (area  3,  904  sqnare  feet ;  highly  \mproved) :  ! 

Between  Fourth  and  Fifth  streeta  east  and  at  the  intersection  of  Pennsyl-  j 
vania  and  North  Carolina  avenues.  Inclosed  with  post  and  pipe  nil  i 
fence;  lawn  snrface  arranged  with  a  flower-bed  in  the  oeuterand  planted  j 
in  part,  and  water  introdnced.  | 

No.  41.  Trapezoid    area,  3,G13  square  feet ;  partially  improved)  :  i 

Between  Fifth  and  Sixth  elteets  cast  and  at  the  interitectioa  of  Pennsylva-    I 
nia  and  North  Carolina  avenaoB.      Inclosed  with  a  post  and  pipe  r^ 
fence ;  planted  in  part ;  lawn  snrface  arranged  with  a  dower-b^  in  the 
CBnt«r  and  a  large  ornamental  flower-vase  in  the  center  of  the  flower- 
bed. ' 
No.  42.  Triangle  (area,  10,899  sqnare  feet ;  highly  improved) ; 

Between  Fifth  and  Sixth  streets  east  and  at  the  intersection  of  Penneylra- 
nia  and  North  Carolina  aveunee.     Indorsed  with  a  post  and  pipe  rail    ' 
fence ;  lawu  anrface  arranged  with  a  flower-bed  in  the  center :  planted    . 
in  part  and  water  introduced.  | 

No.  43.  Triangle  (area.  13,5dl  sqnare  feet ;  partially  improved) : 

Between  Filth  and  Sixth  streets  east  and  at  the  intersection  of  Pennsylvania 
and  North  Carolina  avenues.     Inclosed  with  a  post  and  pipe  roll  fenos;    . 
lawn  surface  arranged  with  a  flower-bed  in  the  ceuter;  a  few  shraba    : 
planted  and  water  introduced. 
No.  44".  Triangle  (area,  15,344  sqnare  feet;  partially  improved):  i 

Between  Seventh  and  Eigbth  streets  east  and  at  the  intersection  of  Peon-    : 
sylvaniaand  South  Carolina  avennes.     Inclosed  with  a  post  and  pip&rail 
fence;  lawn  surface  arranged  with  a  flower-bed  in  center,  a  few  ehmbi 
planted,  and  water  introdnced. 
No.  45.  Triangle  (ama,  13,5*1  squaie  feet ;  partially  improved) : 

Between  Seventh  and  Eighth  atreets  east  and  at  the  interseotion  of  Penn- 
sylvania and  Sonlh  Carolina  avenues  and  D  street  south.     Inclosed  with    | 
post  and  pipe  rail  fence:  lawn  snrface  arranged  witb  a  flower-bed  in  the    j 
center,  and  water  introdnced. 
No.  46.  Triangle  (area,  1,680  square  feet ;  partially  improved) : 

Between  tjeveuth  and  Eighth  streets  east  and  at  the  intersection  of  Penn- 
sylvania avenue  and  D  street  south.    Inclosed  with  post  and  piperwl 
feoce;  lawn  surface  arranged. 
No.  47.  Triangle  (area,  KS  sqnare  feet ;  nnimproved) : 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Penn- 
sylvania and  South  Carolina  avenues  and  D  atreet  sonth. 
No.  48.  Triangle  (area,  13,52:i  sqnare  feet;  partially  improved) : 

Between  Eighth  and  Ninth  atreets  east  and  at  the  interaection  of  Pennsyl- 
vania aveuue  and  D  atreet  aouth ;  lawn  surface  arranged. 
No.  49.  Triangle  (area,  15,rJ44Hquaro  feet;  partially  improved): 

Between  Eigbth  and  Ninth  streets  east  and  at  the  interseotion  of  Pmo- 
aylvania  and  South  Carolina  avenues.  Lawu  sniface  arranged,  sovn 
with  grass  seed,  aud  water  introduced;  inclosed  with  m  post  and  ohais 
fence,  and  a  flower-bed  planted. 
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Ja,  SO.  Triangle  (area,  4,000  square  feet ;  partially  Improved) : 

BetwocQ  Tontli  ami  Eleventh  streets  east  aad  at  the  intersection  of  Penn- 
sylvaQia  avecae  and  E  street  south.    Lawn  anrface  arranged,  sown  with 
gross  seeil,  and  water  introduced. 
5d.  hi.  Triangle  (area,  14,942  square  feet ;  unimproved) : 

Between  Eleventh  and  Twelfth  streets  east  and  at  the  inteiaeotioD  of  Penn- 
eylvaoia  avenue  and  E  street  sontb. 
3o.  i&.  Trapezoid  (area,  10,9ti:i sqnare  feet;  nniinproveil) : 

JEtetwoen  Twelfth  ond  Thirteanth  Btreets  oast  and  at  the  •int«raeotion.  of 
Pcnnsjlvania  avenne  and  Q  street  soath. 
So,  53.  Triangle  (area,  G,ldOO  aqnaro  feet ;  unimproved)  : 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  interseetion  of 
Pennsylvania  avenne  and  G  street  sonth. 
}io.  hi.  Rectangle  (area,  1  acre,  4,788  sqaare  teet ;  unimproved)  : 

Between  Thirteenth  and  Fifteenth  strnets  east  and  at  the  inteiseotion  of 
PennsrlTanie  and  Oeorgiu  avenues  south. 
So.  &&.  Circle  (area,  5  acres  21,514  eqnaro  feet;  nnimproved); 

At  the  junction  of  Pennsylvania  and   Kentncky  avenues  and  L  and  K 
treets  south,  liotn'een  Seventeenth  and  Water  straets.    A  portion  of  this 
circle  is  l>e]ow  grade  and  covered  with  water  at  high  tide. 
Ko.  56.  Triangle  (area,  2,4^sqnare  feet;  partially  improved): 

Setweea  Twenty-fiisC  and  Tweoty-second  streets  west  and  at  the  interseo- 
tion  of  Hossachnsetts  avenne  and  Qstreet  north.    Lawn  surface  arrangeid 
and  sodded. 
Ne.  57.  Triangle  (area,  4,278  Siinare  feet ;  highly  improved) : 

Betwe«n  Twenty-first  and  Twenty-secHind  streets  west  and  at  the  Interaeo- 
tioQ  of  Uassachnsetts  avenue  and  Q  street  north.    Incloaed  withpost  and 
chain  fenee;  planted  withdeciduons  trees  and  shrubs;  a  targe  warwiok 
iron  vase  placed  in  the  center  and  water  introdnoed. 
So.  58.  Triangle  (area,  8,673  square  feet;  partially  improved): 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intersection 
[  of  Masaachnsetts  avenne  and  P  street  north.    Inclosed  with  post  and 

f  chain  fence ;  graded,  sodded,  an  ornamental  fountain  placed  in  the  cen- 

,  ter,  and  water  introduced. 

So.  5S.  Dk  Pont  Circle  (area,  2  acres  14,6C7  sonare  feet ;  highly  Improved) : 

Between  Sighteenth  and  Twentictn  streets  nest  and  at  the  intersection  of 
Uassacbnaetts,  Conneotlcnt,  and  New  Hampshire  avennea.  The  pisdestal 
■ndstatne  of  Kear-AdmiralDu  Pout,  by  Mr.  Launt  Thompson,  is  located  in 
the  center  of  this  park.  These  groonds  have  been  improved,  and  planted 
with  a  choice  coliection  of  dwarf  ornamental  flowering  trees  and  shmba; 
a  nnmber  of  evergreen  and  deciduous  trees  of  large  growth  have  also 
been  planted.  Inclosed  irith  post  and  chain  fence;  gas  lamps  aionnd 
and  throaghtbe circle;  twodrinhingfonntainsatinterseotionsof  wolke; 
lawn  surface  interspersed  with  flower-beds;  water  Introdnced,  and  as- 
phalt walks  laid  on  direct  lines  of  travel  through  the  oirclo> 
Ao-  SOI.  Trapezoid  (area,  2,200  square  feet ;  unimproved): 

Between  Eisbteentb  and  Nineteenth  streets  west  and  at  the  interseotion 
of  HassachUBBtts  avenue  and  P  street  north. 
St-W).  Trapezoid  [area,  l'J,9&4  square  feet;  highly  improved); 

Between  Sixteenth  and  Soventeenlh  streets  west  and  at  the  inteiseotion 

of  Uassachnsetts  and  Rhode  Island  avenues.     Inclosed  with  post  and 

chain  fence ;  lawn  Burfaop.,  planted  mainly  with  specimen  dwarf  trees 

and  assorted  varieties  of  dowering  shrubs ;  Sower-bed  in  the  center,  and 

■  water  Introduced.. 

I  S0.6L  5c0H Circle  (area,  11,309 sqnare feet;  liighly  improved): 
I  At  the  intersection  of  Massachnsetfs  and  Rhi^do  Island  avenues  and  8ix- 

I  teenth  street  west.    This  circle  is  the  site  of  the  bronze  statue  of  General 

'  WinSeld  Scott,  by  Henry  K.   Brown.     Improved  and  planted;  Bower- 

f  beds  laid  out  on  the  lawn  surface  and  at  the  base  of  the  statue ;  gas- 

lamps  and  flag-stone  pavement  around  the  circle,  and  water  introduced. 
,   So.®.  Trapezoid  (srea,  13,964  souare  feet;  highly  improved) . 

I  Between  Fifteenth  and  Sixteenth  strceu  west  and  at  t>he  intersection  of 

Massachusetts  and  Rhode  Island  avenues  north.     Inclosed  with  post  and 

chain  fence  ;  lawn  surface,  planted  with  dwarf  ornamental  evergreen 

'  and  deciduous  trees  and  flowerin];  shrobs;  flower-bed  in  the  center;  gas- 

lamps  and  stone  pavement  around  tho  park,  and  water  introduced. 
I    '"■oj.  Tnpezoid  (area,  3,3Tt>  square  feet;  partially  improved); 

Between  Fonrteenth  and  Fifteenth  streets  west  and  at  the  intersection  of 
Massachnsette  avenue  and  M  street  nonh.    Inclosed  with  a  light  iron 
I  nuliug;  improved  and  partly  planted. 
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■  and  Vflrmont  avonncs  and  Foarteentb 
street  west.  This  otrole  !■  the  site  of  tbe  bronzs  eqaestrlaa  statae  of 
0«neral  Oeorge  H.  Thomas,  b;  J.  Q.  A.  Ward.  The  grounds  are  im- 
proved, flower-beds  laid  oat  ia  the  lami  Borfoce,  and  gas-lamps  on  ths 
pedestal  of  tbe  HtaCaa  and  aronad  the  circle ;  a  fl»g-stona  paTCment  also 
enrroDnds  tbe  circle,  and  water  has  been  intrudaced. 

No.  65.  Trapezoid  (area,  3,005  square  feet ;  pnrtialiy  improved) : 

MtweenTbirteeathaadFoarteenth streets  west  and  at  iheinteiaectioo  of 
Hassaobosetts  avonne  and  M  street  north.  Inclosed  with  iron  poit  and 
rail  fence,  graded,  and  sodded. 

no.  66.  Trapezoid  (area,  16,073  sqnareAet;  highly  Improved): 

Biatween  Eleventh  and  Twelfth  streets  west  and  at  the  interaeotion  of  H*s- 
sachnsetts  avenne  and  L  etreet  north.  Inalosed  with  post  Mid  «1uUb 
fenoB ;  planted  with  evergreen  and  decidnona  trees  and  shrabs,  mainly  of 
dwarf  growth ;  asphalt  walks  are  laid  on  direct  lines  of  travel  ;  flower- 
beds laid  ont  at  intersection  of  walks ;  gas-lamps  are  aronnd  the  park  asd 
a  drinking  fonntain  located  at  its  eastern  end ;  two  large  omameatal 
flower-vases  are  placed  in  snitabla  positions,  and  water  has  been  lutio- 

No.  67.  Trapezoid  (area,  18,412  sqaare  feet ;  highly  improved) : 

Between  Tenth  and  Eleventh  streets  neat  and  at  the  intersection  of  Mas- 
saolinaetta  avenne  and  L  etreet  north.    Inclosed  and  improved  in  a  sim- 
ilar manner  to  No.  6G  (the  reservation  before  described)  and  sitnstedjnit 
opiMMita. 
No.  68.  TrapeEoid  (area,  7,081  sqnare  feet ;  partially  improved) : 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Hassscha- 
setU  and  New  York  avennes  and  K  street  north.     Inclosed  with  iron  rail- 
ings and  planted  with  flowerinE  ehmbs. 
No.  69.  Trapezoid  (area^  6,042  sqnare  feet  ;liighl7  Improved) : 

At  the  intersect!  im  of  HBBsacbnsetta  avenne,  seven  tb  street  west,  and  Estieet 
north.    Inclosed  with  post  and  chain  fence ;  flower-bed  in  tbe  center [>f 
lawn  soriaoe,  and  water  Introdooed ;  gas-tamps  and  flag-stone  pavement 
aronnd  the  park. 
No.  70.  Trapeiold  (ar«a,  16,895  square  feet ;  highly  Improved) : 

Between  Fifth  and  Sixth  streets  west  and  at  the  intersection  of  Uassachn- 
setta  avenne  and  I  street  north.  Inoloaed  with  a  light  wronght-iron  rail- 
ing; planted  mainly  with  low-groving  ornamental  trees  and  shnibs; 
flower-beds  laid  oat,  and  water  introduced, 
apecoid  (area,  Il,<idO  aqaaie  feet ;  highly  tmpro 

At  the  interseetion  of  lIaasaohnsett«  avenne  a 

street  west.    Inoloasd  with  post  and  chain  fence ;  gravel  walks  in  direct 
lines  of  travel ;  planted  mainly  with  low-growing  trees  and  shmbs,  sod 
wafer  in  trod  need. 
No.  7S.  Triangle  (area,  5,940  sqnare  feet;  purttally  Improved); 

At  the  intersectionofHaasachnsettsavenne  and  Hstreet  north  andbetweo) 
Third  and  Fourth  streets  west.    Inclosed  with  post  and  pfpe-nil  fence; 
graded  and  sown  in  grass ;  otberwiss  nnimproved. 
No.  73.  Triangle  (aren,  5,421  sqnare  feet ;  partially  improved) : 

Between  Third  and  Fonrth  streets  west  and  at  the  int«rsBOtion<rf'  Masu- 
cbasettB  avenne  and  H  etreet  north.    Inclosed  with  post  and  pipe-rail 
fence;  graded  and  sown  in  gross;  otherwise  nnimproved. 
No.  74.  Clrele  (area,  15,394  sqnare  feet ;  partially  improved) :  ■ 

Between  Nortb  Capitol  and  First  streets  west  and  at  tbe  intersection  of  Hia- 
sachuselts  and  New  Jersey  avennes.     Graded  and  in  gnas  only. 
No.  75.  TriaoKl'' (area,  4,725  sqnaro feet;  nnimproved): 

Between  Nortli  Capitol  and  First  streets  west  and  at  the  intersection  ot  I 
Maasochnsetta  avenuo  and  F  street  north. 
No.  76.  Triangle  (area,  4,554  square  feet;  nnimproved);  i 

Between  North  Capitol  and  First  streets  east  and  at  the  Inleisection  of  | 
Maasachnaetta  avenne  and  F  street  north.  ' 

No.  77.  Triangle  (area,  1,205  square  feet ;  nnimproved) :  : 

At  the  interaectiott  of  Massaohmietts  avenue  and  Delaware  avenue  tai 
First  street  cost.  I 

No.  78.  Trapezoid  (area,  25,240  sqnare  feet;  highly  improved);  i 

Attbeinteraection  of  Massocbosettsand  Delaware  Bvenaea,  First  street  fast 
and  F  street  north.    Inclosed  withpostandcbainfence;  haa  gravel  wbIIm, 
mstio  fountain  in  tbe  middle,  gas-lamps  aronnd  tbe  pork,  lawns  plaoted  I 
with  evergreen  and  decidnonstreeaaDdsbmbs,  and  a  flower  border  afonK^ 
fountain. 
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Sol  T9.  TriiDgle  (are«,  4,062  aqnare  feet ;  unimproved): 

Between  Ficst  and  Seeond  streeta  eatit  and  at  the  intersection  of  MMsachn- 
Mtte  aTenoe  and  £  stieet  north. 
Sa  80.  Triuigle  (area,  4,41B  aqnare  feet ;  nnimpioTed) : 

Between  Second  and  Third  streets  east  and  at  the  intersection  of  Maasa- 
ehnwtta  avenne  and  D  street  north. 
So.  81.  ^apeioid  (area,  4,915  «qaare  feet ;  unimproved) : 

At  the  intersection  of  Uaasacbasetts  avenne,  D  street  north,  and  Third 
street  east. 
In.  fS.  Tn^eioid  (are*,  12,070  sqnare  feet,  partially  Improved) : 

ijetwaen  Sixth  and  Seventh  itreets  east  and  at  the  interseotion  of  Massa- 
ckmettB  avenne  and  B  street  north  ;  inclased  with  poet  and  chain  fence, 
graded  andin  graeg,  and  water  introdnced. 
Xo  S3,  Trapezoid  (area,  7,640  square  feet ;  nnimproved) : 

Between  Eighth  and  Ninth  streets  east  and  at  the  Intersection  of  Mawa- 
ehnaetta  avenne  and  B  street  north. 
Ho.  H.  Trapezoid  (ana,  7,B40  sqiiare  feet ;  unimproved) : 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Uassa- 
ebnsetta  avenne  and  A  street  north. 
Ke.  B5l  Triangle  (are*,  10,043  sqnare  feet;  nnimproved) : 

Between  Thirteenth  and  Fonrteenth  streets  east  and  at  the  intersection  of 
Uassaehnsetts  avenne  and  A  street  sontb. 
So.  S6.  Trapezoid  (area,  B,505  sqnare  feet ;  nnimproved) : 

Between  Thirteenth  and  Fonrteenth  streets  east  and  at  the  intersection  of 
Msssathnsetls  avenne  and  A  street  sontli. 
So.  td.  Triangle  (area,  10,011  square  feet ;  unimproved) : 

Between  Fourteenth  and  Fifteenth  streets  eaat  and  at  the  intersection  of 
Hasaaehnsetts  and  Sonth  Carolina  a  vennes  andB  street  sonth. 
Xo.  BB.  Triangle  (awa,  7,654  square  feet ;  nnimproved) : 

Between  Fonrteenth  and  Fifleentli  Hti««ts  eaat  and  Hassachnsetts  avenne 
■ontheaatatths  interaeotion  with  Soath  Carolina  avenne. 
Ka.  SB.  Triangle  (area,  18,364  sqnare  feet ;  unimproved) : 

Between  Seventeenth  and  Eighteeuth  streets  east  and  at  the  intersection 
of  UaHaehnaelts  avenne  and  C  street  sontb. 
Xs.M.  'Muigle  (ai«a,  11, ITS  square  feet ;  nnimproved) : 

Between  Eighteenth  and  Nineteenth  streets  east  and  at  the  intersection  of 
Maasachnsetta  avenne  and  C  street  south. 
So.  BL  Ttapeioid  (area,  9,4^  sqnare  feet;  nnimproved): 

Between  Twentj-fifth  and  Twent^-aiTtii  streets  west  and  at  the  intersec- 
tion of  Tigjni*  and  New  Hampshire  avenues. 
K<K  9!.  Triangle  (area,  8,640  aqnare  feet;  nnimproved) : 

Between  Twent^-fonrth  and  Tweut;-flfth  xtreets  west  and  at  the  intersec- 
tion of  Tirginia  avenue  and  O  street  north. 
So.  99.  Triangle  (area,  4,697  sqnare  feet;  unimproved) ; 

Between  Twenty-fonrth  and  Tneutj-flfth  streets  weat  and  at  the  Intersec- 
tiOQ  of  Tirginia  aveuue  and  G  street  north. 
So.94.  Triangle  (area,  6,1M  aqnare  feet ;  nnimproved): 

Between  Twenty-third  and  Twentj-fonrth  streets  west  and  at  the  Intereeo- 
tion  of  Virginia  avenne  and  F  street  north. 
So.  95.  IMangle  (area,  4,334  sqnare  feet ;  nnimproved); 

Between  Twenty-first  and  Twenty-second  streets  west  and  at  the  intersec- 
tion of  Tirginia  avenue  and  E  street  north. 
Rft90.  Triangle  (area,  11,096  sqnare  feet;  nnimproved); 

Be^een  Twentieth  and  Twenty-firet  streets  west  and  at  the  inteiseotioa 
of  Virgblia  and  New  York  avenues 
Xst  97.  Triangle (Hea,  II, 4ST  square  feet;  unimproved): 

Between  Twentieth  and  Twenty-first  streets  weal  and  at  the  inteiaectloa 
of  Tirginia  and  New  York  avenuos. 
Hs.  9a  IMangle  (area,  7,250  square  feet ;  nnimproved) : 

Between  Seventeenth  and  Etghteentu  streets  west  and  at  the  Interaeetioa 
of  Virginia  avenne  and  B  street  north. 
So. 99.  Trapeiold  (area,  10,2:17  square  feet;  highly  improved): 

^twecn  Eleventh  and  Twelfth  streets  west  and  at  the  Interspction  of  Vir- 
ginia avenne  and  B  street  snnth;  inclosed  with  post  and  chain  fence, 
planted  with  evergreen  nud  deciduous  trees  and  ahmbs,  and  water  lu- 
trodnced. 
So.  lOD.  Trapezoid  (area,  6,695  sqnare  feet ;  nnimproved) : 

Between  Ninth  and  Tenth  streets  weat  and  at  the  intersection  of  Tirglnio 
avenne  and  C  street  north. 
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No.  101.  Bectangle  (area,  S  aerea  11,376  sqn&i«fe«t;  nnimproved): 

B6twe«D  Sereuth  and  Nintb  streeU  vest  and  at  tbe  iDtenecUon  of  Vii^iua 

and  Maryland  aveunu,  mainlj  oooupied  by  th«  Baltimore  aud  PotomM 

Railway  Company,  tbo  tracks  ruDoiug  diaganally  tlirougb  it. 

No.  102,  Trapo/oid  (area,  lO.iittisqaare  feet;  unimproved) : 

Between  Siitli  and  Seventh  streets  weet  and  at  the  iiiteracction  of  ViTginis 
avenne  and  C  street  soath. 
No.  103.  Trapezoid  (area, 8,075  square  feet;  nniuiproved): 

Between  Sixth  and  Seventh  streets  west  and  at  the  intersection  of  Tirgisi 
Bvenae  and  D  street  sonth. 
No.  104.  Triangle  (area,  4,&ib  sanare  feet :  partially  improved) : 

Between  Four-and-a-half  and  Sixth  streets  west  and  at  the  lotersectioa  of  ) 
Virginia  avenue  and  D  street  south:  inclosed  witli  poet  and  pipe-nil  | 
fence,  and  partly  planted  (not  graded).  ! 

No.  105.  Triangle  (area,  16,775  sqnare  feet ;  animproved) : 

Between  Foar  and-a-half  and  Sixth  slieete  west  and  at  the  intersection  of 
Virginia  avenne  and  D  street  aoatb. 
No.  106,  Trapezoid  (area,  H,414  square  feet ;  nnimproved) : 

Between  Second  and  Tlitrd  streets  west  and  at  the  inteT»ection  of  Virginia 
avenne  and  E  street  sonth. 
No.  107,  Trapeioid  (area,  4,032  square  feet ;  nnimproved)  : 

Between  Half  and  First  streets  west  and  at  the  intersection  of  Vii^inia  and 
Delaware  avenues  and  E  streets  south. 
'  No.  lOe.  Trapezoid  (ana,  10,815  sqaare  feet;  nnimproved): 

Between  Half  and  Firet  streets  west  and  at  the  inlerseotiou  of  Virginia 
avenue  and  F  street  south. 
No.  109.  Triangle  (area,  2,580  square  f»ct ;  nnimprove<1) : 

Between  Soath  CapitolandHalf  streets  west  and  at  the  Intersection  of  Vir,    , 
ginia  avenue  and  F  street  south.     (The  railroad  side-trook  into  Morlow*! 
coal-yard  passes  tbrongh  the  center  of  this  park.) 
No,  110.  Rhomboid  (area,  6,670  square  feet ;  partially  improved) :  i 

At  the  intersection  of  Virginia  avenue  aucl  Sooth  Capitol  and  O   streeta 
south;  partly  planted,  graded,  and  sown  in  grass. 
No.  in,  Qnadritaterat  (area,  25,956  square  feet ;  partially  improved) :  i 

Between  Virginia  avenue  and  E  street  south  and  at  the  intersection  of 
Virginia  avenue  and  South  Capitol  street  ;  partly  planted,  graded,  and 
sown  iu  grass. 
No.  113,  Quadrilateral  (area,  2, 7o5  square  feet;  partially  Improved): 

At  the  intersection  of  Virginia  avenne  and  South  Capiiol  and  O  street 
sonth ;  graded,  sown  with  grass,  and  partly  planted.    (The  Baltimore 
and  Potomac  Railroad  tracks  divide  this  park  into  two  parts.) 
No.  113.  Trapezoid  (area,  15,916  square  feet,  unimproved)  : 

Between  Fourth  and  Filth  streets  east  and  at  the  iatersection  of  Virginia 
avenue  and  I  street  sonth. 
No.  114  Triangle  (area,  16,183  sqnare  feet,  unimproved) : 

Between  Sixth  and  Seventh  streets  east  and  at  the  intersection  of  Virginia 
avenue  and  I  street  south. 
No.  115.  Triangle  (area, 9,828 square  feet;  nnimproved): 

Between  Sixth  and  Seventh  streets  east  and  at  the  iDtersection  of  Virginia 
avenne  and  K  street  south. 
No.  116.  Trapezoid  (area,  16,054  square  feet;  nnimproved): 

Between  Eighth  and  Ninth  streets  east  and  at  the  iut«neotioo  of  Vir^nis 
avenaeand  K  street  sooth.    (A  public  scbool-honse  has  been  ereot^  on 
this  park.) 
No.  117,  Bectangle  Carea,  I  acre  43,321  square  feet;  nnimproved): 

Between  Ninth  and  Eleventh  streets  east  and  at  the  intersection  of  Vir- 
ginia and  Ueargia  avenues. 
No,  118,  Trapezoid  (area,  29,391  square  feet;  nnimproved) : 

Between  Eleventh  and  Iweltlh  streets  east  aud  at  the  iuteraectloa  of  Vir- 
ginia avenue  and  L  street  south. 
No.  119.  Triangle  (area,  7,272  square  feet ;  nnimproved)  : 

Between  Twelfth  and  Thirteenth  streets  and  at  the  intersection  of  Virginia 
avenue  and  M  street  sonth. 
No,  120.  Triangle  (area,  15,2^  square  feet ;  unimproved) : 

Between  Thirteenth  and  fourteenth  streets  east  and  at  the  intersection  of 
Virginia  avenue  and  M  street  south. 
No.  131.  Triangle  (area,  6,816  square  feet ;  nnimproved) : 

Between  Twon^-Sfth  and  Tneuty-sixth  streets  west  and  at  the  intera«a- 
tioo  of  New  HampBhire  avenue  and  Q  street  north. 
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K^  123.  Triangle  (area,  l.OM  square  feet ;  tiDinipro<fe<1} : 

Between  Twenty-foartb  and  Tneat; -fif^h  streeCs  west  aod  at  the  iDteiaeo* 
tion  ot  New  Hampshire  aveaue  aDd  H  street  uorHi. 
yo.  lil  Triangle  (area,  680  sqnare  (eet ;  nnimprovud) ; 

Between  Twenty. fonrtli  and  Twenty-fiftb  streets  west  AQd  at  the  iDterseo- 
tiun  of  New  Hampshire  avenue  and  I  street  uortb. 
So.lSt  Trisngie  (area,  6,ao9sqnare feet;  nniioproved): 

Between  Twenty-firat  and  Twenty 'Bccoiid  streets  west  and  at  the  intersec- 
tion of  New  Hampsbire  avenue  and  U  street  uorth. 
in.  lis.  Triangle  (area,  9^  square  feet :  unimproved) : 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  iuterseotlon  of 
New  Hampshire  avenne  and  O  street  north. 
No.  Ue.  Triangle  (area,  216  sqnare  feet :  nnimproved) : 

Between  Eighteentli  and  Nineteenth  streets  weat  and  at  the  intersection 
of  New  Hamiwbire  avenne  and  Q  street  north. 
Ji.  iS6i.  Triangle  (area,  968  square  feet ;  unimproved) : 

Between  Seventeenth  and  Eight«euth  streets  west  and  at  the  intereeotion 
of  New  Hampshire  avenne  and  R  street  north. 
Xu.  127.  Triangle  (area,  I2,S64  square  feet ;  unimproved) : 

Between  Seventeenth  and  Eighteenth  streets  west  and  at  the  intersection 
of  New  Hampshire  avenne  and  8  street  north. 
So.  128.  Triangle  (area,  4,050  sqnare feet;  unimproved): 

Between  Sixteenth  and  Seventeenth  streets  west  and  at  the  intersection 
of  New  Hampshire  avenue  and  T  street  north. 
So.  19.  Triangle  (area, 5,400  square  feet;  unimproved): 

Between  Sixteenth  and  Seventeenth  streets  west  and  at  the  intenection 
of  New  Hampshire  avenne  and  U  street  north. 
Kq.  130.  Triangle  (area,  »,700  sqnare  feet ;  unimproved) : 

Between  Fifteenth  and  Sixteenth  streets  west  and  at  the  intersection  of 
New  Hampshire  avenne  and  U  street  north. 
So.  131.  Triangle  (area,  4,120  square  feet ;  unimproved) : 

Between  Fifteenth  and  Sixteenth  streets  west  and  at  the  intersection  of 
New  Hampshire  avenne  and  W  street  north. 
I  So.  132.  Triangle  (area,  8,53fi  sqnare  feet ;  highly  improved) : 

Between  Nineteenth  end  Twentieth  streets  west  and  at  the  interseation 
of  Connecticut  avenne  andQ  street  nnrth.     Gradedand  sown  with  gross 
seed,  planted  with  evergreen  and  deciduous  trees  and  shrnlw;  water  boa 
I  been  introduced. 

So.  133.  Triangle  (area,  5,868  sqnare  feet ;  highly  improved) : 

Between  Seventeenth  and  Eighteenth  streets  west  and  at  the  lutersectiov 
of  Couuectlcut  avenue  and  M  street  north,  inclosed  with  post  and  chai^ 
fence;  planted  in  part  with  evergreen  and  decidnons  trees  and  ehrnbs; 
a  flower  bed  in  the  center  and  water  introduced. 
Ko.  134.  Triangle  (area,  3,025  square  feet;  nnimproved): 

Between  Seventeenth  street  and  Connecticut  avenne  and  at  the  Intersec- 
tion of  Bhode  Island  avenue  and  M  street  north. 
Fo.  135.  Jam  CJnjt«  (area,  B  acres  9,366  sqnare  feet ;  highly  improvedj : 

Between  Tweiflb  and  Fonr[«entb  streets  west  and  at  the  intersection  of 
Termont  and  Bbode  Island  avenaes.  Inclosed  with  post  andchain  fence; 
gas  lamps  around  and  through  the  circle;  lawn  surfooes  planted  with  a 
choice  collection  of  evergreen'tnea  and  shrubs;  asphalt  wal Its  are  laid 
through  the  park ;  these  walks  are  in  bad  condition  and  need  renewal. 
A.  large  rose  Jet  fountain  adorns  the  center,  the  coping  and  basin  of  which 
are  made  of  artificial  stone  composed  of  Portland  cement;  two  drinking 
fonntains  and  four  iron  flower  vases  are  placed  at  the  intersections  oT 
walks,  and  there  is  a  dower  border  around  the  maiu  fountain. 
Ko.  136.  Triangle  (area,  12,170 square  feet;  highly  improved): 

Between  Twelfth  sud  Thirteenth  streets  west  and  nt  the  intersection  of 
Bbode  Island  avenue  and  P  street  north.    Inclosed  with  post  and  ebain 
fence;  planted  with  dwarf  evergreen  and  deciduous  trees  and  sluobs; 
wat*r  iias  lieen  introduced, 
Sn-W.  Triingle(or6a,  868  sqnare  feet;  bigbly  improved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Bbode 
Island  avenue  and  Q  street  north,    luclosed  with  post  and  chain  fence, 
and  planted  with  flowering  shrubs. 
fo.XSa.  Triangle  (area,  9.105  square  feet ;  highly  improved): 

Between  Ninth  and  Tenth  streets  west  nnd  at  the  Intersection  of  Bbode 
Island  avenne  and  Q  street  north.     Inclosed  with  post  and  chain  fence ; 

filanted  with  evergreen  and  deciduous  dwarf  growing  trees  and  flowet- 
og  shrubs,  and  water  introduced. 
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__ _   e  and  Ratreec  aortfa.    Planted  with  decldoona  trteaonlf. 

No.  140.  Triaogln  (oreti,  6,(i30sqDare  feet;  naimproved): 

Between  Sixth  and  Seveath  street*  weat  and  at  the  iul«rsectioa  of  Shodi 
lalaud  avetme  aud  E  street  nortti. 
No.  141.  Triangle  (area,  3,530  square  feet ;  nuimprored) : 

Between  Fonrih  and  Fifth  atreets  west  aod  at  the  interaection  of 
Island  and  New  Jersey  aveooea. 
No.  142,  Trapewid  (area,  9tiO  aqnare  feet  j  partial];  improved) : 

Between  L  anil  M  streets  north  aod  at  the  tDteraeotion  of  Tcrnnoat  kvenDi 
and  Fourteenth  street  weat.     lodaaedwithanoruamentallightwHiiifhi 
iron  railing  ;  graded  and  Id  graea. 
No.  143.  Trapesoid  (area,  tIBOsqnar*  feet;  partially  improved): 

Between  M  and  N  streets  north  and  at  the  intersection  of  Vermont  avenw 
and  Fourteenth  street  west.    Inclosed  with  post  and  pipe  rail  fisnoe;  graded 
aod  in  Kraas. 
No.  144,  TrapeEoid  (area.  7,450  eqnare  feet ;  highlT  improvod) : 

Between  O  and  F  streets  north  and  at  the  Inlersectlon  of  Vermont  >Teni 
and  liirteentb  street  west.    Inclosed  with  post  and  chain  fenoe ;  plaotel 
with  low-ffrowing  evergreen  and  decidnons  trees  and  shmbe,  and  wate 
has  been  introduced. 
No.  145.  Triangle  (area,  2,407  sqnare  feet ;  nnimproved) : 

Between  TwelAh  and  Thirteenth  streets  west  and  at  tbe  interaeotioo 
Vermont  avenne  and  B  street  north. 
Ho.  146,     Triangle  (area,  3,300  square  feet ;  nnimproved) : 

Between  Xleventh  and  Twelfth  streets  west  and  at  tbe  intersection  of  Vt 
mont  avenne  and  8  street  north. 
No.  147.  Triangle  (area,  4,0H7  sqnare  feet ;  unimproved) : 

Between  Tenth  and  Eleventh  streets  west  and  at  tbe  interaection  of  \i 
munt  arenne  aud  9  street  north. 
No.  148.  Triangle  (area,  13,664  sqnare  feet;  nnimproved): 

Between  Ninth  and  Tenthstreeta  west  and  T  and  Uatreets  north  and  at  tb 
intersection  of  Vermont  avenne  and  Tenth  street  west. 
No.  149.  Triangle  (area,  41S  Bonare  feet;  nnimproved): 

Between  Ninth  and  Tenth  strnete  weat  and  at  tbe  intersection  of 
avenue  and  V  street  north. 
No.  150.  Triangle  (area,  8,170  sqnare  feet;  nnimproved): 

Between  Twenty-second  and  Twenty-third  atreetswestandatthe 
tion  of  New  Tork  >venne  and  C  street  north. 
No.  l&l.  Trapezoid  (area,  4,3r>6  sqnare  feet ;  partially  improved) : 

Between  Thirteenth  and  Foarteenth  streets  west  ard  at  the  Interaection  < 
Now  York  aveooe  and  H  street  north.    Inclosed  with  post  and  eh^nfenca 
planted  in  part  with  deoidnons  trees  and  flowaring  abrubs. 
No.  I^.  Trspeioid (area,  13,<t!ie  sqnare  feet;  highly  improved): 

Between  Eleventh  and  Twelfth  streets  weat  and  at  the  intersection  of  Nei 
Tork  avenne  and  I  street  north.     Inclosed  with  ornamental  wronght-ira 
railing;  lawn  surf  Me  planted  with  lo  w-gro  wing  evergreen  and  decidaoa 
treesand  flowering  ahrabs,  and  water  introdnoed. 
No.  153.  Trapezoid  (area,  11,^  sqnare  feet ;  bEghly  improved): 

Between  Tenth  and  Eleventh  streets  west,  and  at  the  intersection  of  Nei^ 
York  avenne  and  I  street  north.     Inclosed  with  light  wrongbt-iron  fence 
planted  with  evergreen  and  decidnons  trees  and  ahrnbs;  »Sower-beif  — 
a  terra-ootta  fonntaia  basin  (carved  Paris  steoe  center  piece  and 
brellajet)  are  located  in  this  park. 
No.  154  (area,  5,788  fiqn^  re  feet ;  highly  improved): 

Between  Ninth  and  Tenth  streets  west,  and  at  tbe  intersection  of  New  York 
avenne  and  K  street  north.     IncloHed  with  post  and  ehain  fence ;  planted 
with  low-growing  decidnons  trees  aod  sbmbs,  a  flower-bed  in  the  center 
of  the  lawM.  und  water  introdnced. 
No.  155.  Trapezoid  (area,  6,U42  square  foet,  highly  improved)  : 

Between  Kiith  and  Seventh  streetH  west  and  at  the  intersection  of  New 
York  avenne  and  K  street  north.     Inclosed  with  post  and  chain  lisnce; 
planted  with  evergreen  and  deciduous  dwarf  trees  and  flowering  shmbs ; 
a  flower-bed  in  the  center,  and  water  introdnced. 
No.  156.  Trapezoid  (area,  7,181  square  feet ;  nnimproved): 

!>.•_...»  t'«...rfK  ^^A  -e.tih  .>,-<...•. —..^t  and  at  the  Intersection  of  New  T«A 
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So,  157.  Trapezoid  (area,  7.255  square  feet ;  hiyltly  improred) : 

Betireen  Tbiitl  and  Founh  atreets  west  and  at  the  intenection  of  New 
York  and  New  Jersey  aveuaes'and  M  street  DOrth.    Inclosed  vith  a  light 
iron  railing;  planted  with  deciduous  trees  and  stiraliB;  a  fountain  witb 
BJchmond  granite  coping  is  in  the  center.- 
Ko.  158.  Triangle  (,area,  22,)S09  sqnare  feet ;  unimproved) : 

Between  Fint  and  Second  streets  wept  and  at  tbe  iuterseetlon  of  New  Tork 
avenae  and  M  Rtreet  north. 
So.  159.  Triangle  (arp%  4  7ia  square  feet;  npimproved) : 

Between  First  itrect  west  and  North  Capitol  street  and  at  tbe  inteiMCtion 
of  New  York  aTenne  and  N  street  north. 
So,  160,  Triangle  (area,  4,712  sqaare  feet;  nnimproTod) : 

Between  First  street  east  and  North  Capitol  street  and  at  the  iutersection 
of  New  York  avenue  and  N  street  north. 
5a.  161.  Triangle  (area,  7fil8  square  feet ,'  nnimproTed) : 

Between  First  and  Second  streets  east  and  at  the  iutereoction  of  New  York 
York  avenue,  O  and  Bonndary  etreeta  north. 
Ko.  lES.  Triangle  (area,  fi,3il8  square  feet;  partially  improved): 

Between  Thirteen-and'a-half  and  Fourteenth  streeis  west  and  -at  the  in- 
teraeotion  of  Ohio  avenue  aud  C  street  north.     Inclosed  with  post  and 
chain  fence;  planted  in  part  with  evergreen  and  decidnons  trees  and 
sbmbs,  and  water  introduced. 
So.  163.  Triangle  (area,  7,272  sqnare  feet ;  unimproved) ; 

Between  Thirteenth  and  Tbirteun-and-a-half  streets  west  and  at  the  in- 
tersection of  Ohio  avenue  and  G  street  north.    The  Bethany  Chapel  waa 
bnilt  on  this  reservation  over  eleven  years  ago, 
KclM.  Triangle  (area.  4,396  square  feet;  partially  improved) : 

Between  Fhith  aud  8ixth  streets  west  and  at  the  interseotion  of  LonEsiana 
avenue  and  D  street  north ;  graded  and  partly  planted. 
Ko.  165.  Triangle  (area,  5,307  square  feet ;  partially  improved) : 

Between  Third  and  Fourth  streets  west  and  at  tbe  intersection  of  Indiana 
avenne  and  D  street  north ;  graded  and  partly  planted. 
So.  106.  Triangle  (area,  2,296  square  feet ;  unimproved) : 

Between  First  and  Second  streets  west  and  at  the  intersection  of  Indiana 
avenue  and  C  street  north. 
Ko.  WT,  Trianijle  (area,  6,450  s^inare  feet ;  unimproved) : 

Between  P  and  Qstreets  uorth  and  at  the  intersection  of  New  Jersey  ave- 
nne and  Fourth  street  west. 
Sa  168.  Trapexoid  (area,  6,735  square  feet;  unimproved): 

Between  Third  and  Fonrth  streets  west  and  at  the  intenection  of  New  Jer- 
sey avenue  aud  O  street  north. 
Xo.iai.  Trapezoid  (area,  8,550 squaro feet;  unimproved): 

Between  TbirdandFourth  streeta  west  andattheinteraeotiou  of  New  Jer- 
sey avenue  and  N  street  north. 
!i«.  170.  Triangle  (area,  i).M6  square  feet ;  highly  Improved) : 

At  the  interaection  of  New  Jersey  avenue  and  I  street  north   and  second 
street  west.     Inclosed  with  post  and  chain  fence ;  planted  with  evergreen 
and  deciditooB  low-growing  trees  and  shrubs,  and  water  introdnce£ 
Stt.  171.  Trapesoid  (area,  5,725  square  feet ;  highly  improved) : 

Between  H  and  I  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nne and  1  street  and  Second  street  west.    Inclosed  with  post  and  chain 
fence ;  walks  and  flower-beds  laid  out,  evergreen  and  deciduotu  trees  aud 
sbmbs  planted. 
Sa  171.  Trapezoid  farea  12,572  square  feet ;  partially  improved) : 

Between  O  and  H  etreeta  north  and  at  the  intersection  of  New  Jersey  ave- 
nue and  Firat  street  west ;  graded,  sown  in  grass,  and  partly  planted. 
lalTJ.  TtapeEoid  (area,  5,170 square  feet;  partially  Improved) : 

Between  E  and  F  streets  north  aud  at  tbe  intersection  of  New  Jersey  ave- 
nne and  Ficvt  street  west;  graded, sown  In  grass,  and  partly  planted. 
Sa.  174.  T>ap«ziam  (area,  11,462  sqnare  feet :  unimproved) ; 

Between  U  and  I  streets  aoatb  and  at  tbe  intersection  of  New  Jrasey  ave- 
nne, Canal  and  First  streets  east. 
So.  17S.  Trapeioid  (area.  4,402  sqnaie  feet :  nnimproved) : 

Between  Twelfth  and  Tbirteentu  ptreets  west  and  at  the  Interaeetion  of 
Maryland  avenue  and  D  street  sontb.    Inclosed  with  an  aprigbt  wooden 

Ve.  in.  Triangle  (area,  2,090  square  feet ;  nnimproved) : 

Between  Eleventh  and  Twelfth  streets  west  and  at  the  interseotianof  Haty- 
laod  avenne  and  D  street  sonth.  The  brick  sidewalks  take  np  this  «d- 
tire  teaervation. 
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ITo.  177.  Trapezoid  (area,  2.0r>8  aqoore  feet ;  unimproved) : 

Detween  Tenib  anil  Eleventh  streels  vmt  and  at  the  intersection  of  M&ry- 
loud  avenue  atid  D  street  south.  The  brick  Biilowalks  take  up  tbie  entire 


No.  176.  Trapezoid  (area,  5,029  Kqnaro  feet ;  animproved) : 

Belveen  Niuth  and  Tenth  streets  neat  and  at  the  ioteneclioii  of  ll»ry- 
land  avenue  and  D  Htt^et  south.    Part  of  this  reMrratioa  iaocoDpiod  b; 
the  Baltimore  and  Fotoiuoc  Railroad  tracks. 
No.  179.  Trapezoid  (area.  4,l'.f-i  sqiiuro  feot ;  nniniproveil) : 

.Betireen  Ninth  andTtnth  streets  weut  and  at  tJie  interseotiou  of  U&cyluid 
avenne  and  C  street  touth. 
No.  180.  Trapezoid  (urea  10,099  square  feet ;  ouimproved) : 

Between  Sixth  and  S<>vcnth  streeta  west  and  at  the  interaeolion  of  Ma/;- 
land  avenae  aad  C  street  sonlh. 
No.  181.  Triangle  (area,  22,00lj  square  feet ;  nnimproved) : 

Between  Third  and  Four-aud-a-batf  streets  west  and  at  the  intersection  of 
Maryland  avenue,  B,  and  Canal  streets  sonth. 
No.  182.  Triangle  (area,  8,900  square  feet ;  highly  improved)  : 

Between  First  and  Second  streets  east  and  at  the  intersection  of  Maryland 
avenue  and  A  street  north.     Inclosed  with  post  and  chain  f^nce ;  grav- 
eled walks  have  been  laid  oat,  and  the  lawns  planted  with  low-growing 
trees  and  flowering  ahruhs. 
No.  163.  Triangle  (area,  7,8^  square  feet ;  partially  improved): 

Between  First  and  Becond  streets  east  and  at  the  intersection  of  Maty  land 
avenue  and  B  street  north.     Inclosed  vrith  post  and  chain  fence ;  graded, 
sodded,  and  partly  planted,  flonrer-hed  in  center  and  water  introanced. 
No.  184,  Triangle  (area,  12,15'f  square  feet;  partially  improved)  : 

Between  Second  and  Third  streetseast  and  at  the  intersection  of  Uaryland 
avenue  and  B  street  north.    luctosed  with  post  and  chain  fence ;  gnded, 
aodded,  and  partly  planted. 
No.  1S6.  Triangle  (area,  4,8(i0  square  ftot;  naimproved); 

Between  Sixth  and  Sevontli  atreetseastandat  the  intersection  of  Uaryland 
avenue  and  D  street  north. 
No.  186.  Trapezoid  (area,  3,!il3  square  feet  [  nnimproved) : 

Between  Seventh  and  Eighth  streets  east  and  at  the  intersection  of  Mary- 
land avenue  and  D  street  north. 
No.  187.  Trapezoid  (area,  3,720  sijoare  feet ;  nnimproved) : 

Betwueu  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Harrland 
avenue  and  E  street  north. 
No.  188.  Trapezoid  (area,  4,49t>  square  feet;  unimproved): 

Between  Tenth  and  Eleventh  streets  east  and  at  the  iotersectlon  of  Mary- 
land avenne  and  E  street  north. 
No.  189.  Triangle  (aren,  10,860  square  feet ;  unimproved): 

Betweeu  Eleventh  and  Twelfth  streets  east  and  at  the  intersection  of  Mary- 
land avenue  and  Fatreet  north. 
No.  100.  Triansle  (area,  4, 5bS  square  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  interaeetion  of 
Maryland  avenue  and  F  street  north. 
No.  191.  Triangle  (area,  4,005  square  feet;  unimproved): 

Between  T)iirteeuth  aud  Fourteenth  streets  east  and  at  the  Intersection  of 
Maryland  avenue  and  G  street  north. 
No.  102.  Triangle  (area,  3,330  square  feet;  unimproved): 

Between  ThirteeuCh  and  Fonrteenth  streeta  east  and  at  the  intersection  of 
Haryli^nd  avenue  and  G  street  north. 
Na.193.  Triangle  (area,  2,100  square  feet;  unimproved): 

Between  O  and  P  streets  south  and  at  the  intersection  of  Delaware  aveuae 
and  Third  street  west. 
No.191.  Triangle  (m-ea,  12,750 square  feet;  nnimproved): 

Between  Second  and  Third  streets  west  and  at  the  intersection  of  Delaware 
avenne  and  N  street  south. 
No.  195.  Trapeioid  (area,  6,039  square  feet;  nnimproved): 

Between  Second  and  Third  streets  west  and  at  the  intersection  of  Dela- 
ware avenue  and  M  street  south. 
No.l96.  Trapezoid  (area,  3o,6l2  square  feet;  unimproved): 

Between  I  and  K  streets  south  and  at  the  intersection  of  Delaware  arenos 
and  Second  street  west. 
No.  197.  Trapezoid  (area,  11,340  square  feet;  unimproved): 
Betwr—  ■^■-'  — ^  ° •"  -'-- '  ---'  --  -■--  '- 
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I  So.  19&  THangte  (area,  4,1376  sqnsre  feet;  uoimproved): 

I  Betw^n  O  and  H  Btreets  Math  aod  at  the  intersectioD  of  Delaware  aveane 

■nil  First  street  west. 
Ko.  199.  Tria[]|;le  (area,  405  square  feet ;  nnimproTeil)  : 

Between  F  andO  streets  sonto  and  at  the  iutersection  of  Delaware  avenoe 
and  First  street  west. 
No.  SW.  Triangle  (area,  4.508  square  feet;  partially  improTed): 

Belneen  F  and  O  streets  nortb  and  at  the  intersection  of  Delaware  avenue 
anil  First  street  east. 
Kb.  !01.  TnipeEOid(area, '£),48^eqaare  feet;  nnlmproved) : 

Betneen  O  and  H  atreets  noitb  and  at  the  interaection  of  Delaware  aveuDe  ' 
and  First  street  east.    Occapisd  by  the  Baltimore  and  Ohio  KuUway  Com- 
pany for  a  freight-yard. 
Jo.  KB.  Triaogle  (area,  4,&23  tqiiare  feet ;  iioimproTed) : 

Between  h  and  H  streets  north  and  at  the  intetseotion  of  Delaware  avenae 
and  Second  street  eaet. 
So,  203.  Trapezoid  (area,  7,093  square  feet ;  tuimproTed) ; 

Between  H  and  N  streets  north  aud  at  the  iiit«r«ectioD  of  Delaware  aveune 
and  Second  street  east. 
Xo.  lOi  Trapezoid  (area,  9.702  square  feet ;  naimproTod) : 

Between  First  and  Secondstreetseaat  and  at  the  iatersectlon  of  North  Caro- 
lina avenue  and  E  street  sonth. 
No.!OS.  Trapezoid  (area,  10,368square  feet;  n nimp roved ) : 

Between  Sixth  and  Seventh  streets  east  and  attbeiaterteetloiiof  North 
Carolina  avenue  and  B  street  south. 
Xo.3IMl  Trapezoid  (area,  7,837  Bauare  feet;  nnimproved): 

Betweea  Eighth  and  Ninth  streets  east  and  at  the  interaeotion  of  North 
Carolina  aveone  and  B  street  south. 
So.  907.  Trapezoid  (area,  7,406  eqnarofset;  unimproved): 

Betwecm  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  North 
Carolina  avenue  and  A  street  sonth. 
Ho, 906.  Triangle  (area,  10,556  square  feet;  unimproved): 
I  Between  Tbirt«enth  and  Fonrl«enth  streets  east  and  at  the  intersectioQ  of 

North  Carolina  avenne  and  A  street  north. 
SolSOB.  Trapeioid  (area,  8,883 square  feet;  unimproved): 
I  Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 

North  Carolina  avenue  and  B  street  north. 
So.  910.  Triani^le  (area,  7,693  oqnare  feet ;  nniinproved) : 

Between  Fourteenth  pnd  Fifteenth  streets  east  and  at  the  intersection  of 
North  Carolina  avenne  and  B  street  north. 
,    lio.SlL  Triangle  (area,  10,351  square  feet;  unioiproved): 

Between  Fi([«enth  and  Sixteenth  streets  east  and  at  the  interseution  of 
North  Carolina  avenne.and  C  street  north. 
Ha.91S.  Triangle  (area,  m,900 square  feet ;  unimproved): 

Between  Second  aud  Third  streets  west  and  at  the  interaection  of  Qeorgfa 
avenue  and  8  street  south. 
1(0.213.  Triangle  (area,  S0,S7S  square  feet 
Betweea  First  and  Second  street 
avenne  and  B  street  south. 

So. 214,  Triangle  {area  20,234  sqnarofoet;  ,..   . 

fetween  Half  and  First  streets  weot  Had 
avenue  and  B  street  sonth. 
.    So.!15.  TrmoKle  (area 94,727 square fbet;  unimproved); 

Between  South  Capital  and  Half  streets  west  and  at  the  intersection  of 
Georgia  avenue  and  Q  eb«et  south. 
Sol  916.  Triangle  (at«a  30,630  square  feet;  nnimproved) : 

Between  Sonth  Capitol  and  Half  streeta  east  and  at  the  intersection  of 
Oeorgta  avenne  and  Q  atieet  south. 
Sa2I7.  Triangle  (Brea30,975Bqnare  feet;  nnimproved): 

Between  Half  and  First  streets  east  and  at  the  intersection  of  GeorgiQ  av- 
enue and  P  street  eonth. 
10,118,  Triangle  (area  10,014  square  feet;  nnitDproved): 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Georgia 
avenne  and  IS  street  sonth. 
Ho.  211).  Triangle  (area  10,700  square  feet ;  QDimproved) : 

BetweenEIeventhandTwelfth  streets  east  and  at  the  intersection  of  Georgia 
avenne  and  K  street  sonth. 
Io.iSO.  Triangle  (area  9,144  square  feet ;  nnimproved); 

Between  Twelfth  aud  Thirteenth  streets  east  and  at  the  intersection  of 
Georgia  avenne  and  E  street  south. 
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No.  331.  Triaogle  (area  10.753  aqnftre  feet ;  animproved) ; 

Between  Twelfth  and  Thirteenth  street*)  ekst  aod  at  the 
Georgia  avenae  and  I  atr«et  soatb. 
No.  233.  Trapezoid  (area  G,!J10  tqoore  feet ;  unimproved) : 

Between  Fourteenth  and  Fiftfenth  atreeta  east  and  at  the 
Georgia  and  Kentucky  ovenuee  and  G  atteet  aontb. 
No.  333.  Triangle  (area  H,1W7  gqnare  feet ;  uoimproved): 

Between  Fifteenth  and  Giiteeuth  streete  east  and  at  th«  i: 
Georgia  and  Kentuckr  avenn^a  and  Q  street  aonth. 
No.  394.  Triangle  (area,  15,748  square  feet ;  unimproved): 

Between  Seventeenth  and  Kishteenth  atreeM  east  and  at  the  intenecticn]  ol! 
Georgia  avenoe  and  E  street  aonth. 
No.  335.  Triangle  (area.  8,972  square  feet ;  unimproved) : 

Between  Eighteenth  and  Nineteenth  atreeta  east  and  at  the  ii 
Georgia  avenue  and  B  street  south. 
No.  226.  Triangle  (area,  !),395  square  feet ',  unimproved)  : 

Between  Twelfth  and  Thirteenth  straeU  saat  and  at  the  lateraeotion 
Kentucky  avenue  and  B  street  south. 
No.337.  Triaugle(area,  S.esOsqnarefeet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  interseetioo  oj 
Keutncky  avenne  and  B  itreet  south. 
No.  338.  Triangle  (area,  &,643 square  feet ;  unimproved): 

Between  Twelfth  and  Thiricenth  streets  east  and  at  tlie  intoraeoUon  of 
South  Corolinaavenoe  and  C  street  aoiith. 
No.  339.  Triangle  (area,  5,046  square  feet ;  tuiimproTed) ; 

Between  Twelfth  and  Thirteenth  streets  east,  and  at  the  intecaeotion  M 
South  Carolina  aveuao  and  C  street  sontb. 
No.  230.  Triangle  (area,3,1168quarefeet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  interaeotton  ol 
Koutncky  avenue  and  D  street  south. 
No.  aSl.  Triangle  (orea,  2,040  square  feet ;  unimproved) : 

Between  Fourteenth  and  Fifteenth  streets  east  and  at  the  iDteneotion 
Kentucky  avenue  and  D  street  south. 
Ho.  333.  Triangle  (area,  l,7Bi!  square  feet ;  unimproved)  : 

Between  Four  lee  nth  and  Fifteenth  streets  east  and  at  the  intorsection  < 
Kentucky  aveuue  and  E  street  south. 
No.  233.  Triangle  (area,  l,4Ci  square  feet ;  unimproved) : 

Between  Fifteenth  and  Sizteeenth  streets  east  and  at  the  intnrseoUon  i 
Kentucky  aveuue  and  U  street  south. 
No.  334.  Triangle  (area,  &,74'i  square  feet ;  nnimpruved)  : 

Between  Twelfthand Thirteenth streetseast  audattheintetBeotionof  Twi* 
neseee  avenue  and  B  street  north. 
No.  3^  Triangle  (area,  6,348  square  feet ;  unimproved : 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  interseotion 
Teuneasee  avenun  and  B  street  north. 
Mo.  236.  Triangle  farea,  5.043  square  feet;  unimproved) :  ™ 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  loterseotion  of 
Tennessee  avenue  and  D  street  north. 
No.  337.  Triangle  (area,  3,350  square  feet ;  unimproved) : 

Between  Fourteenth  and  Fifteenth  atreeta  east  and  at  the  inteneotlon  of 
Tennessee  avenue  and  E  street  north. 
No.  338.  Beotangle  (area,  S  acres  36,1»1  square  feet ;  unimproved) : 

Between  Twentieth  and  Twenty-first  Mreets  west  and  B  street  north  knd 
the  Potomac  Eiver. 
No,  239.  Triangle  (area,  11,400  eaaare  feet ;  noimprored) : 

At  the  intersection  of  Water  8ti«et,  N  street  soath  and  Sixth  street  woat. 
No.  340.  Triangle  (area,  B,I25  square  feet ;  unimproved): 

Between  L  and  M  Btreete  eouth  and  Half  and  Firat  streets  west. 
No.  241.  Triansle  (area,  2,929  square  feet ;  unimproved) : 

At  tbe  Intersection  oi  Canal  street,  H  street  aonth,  and  Half  street  east. 
No.  343.  Beotangle  (area,  3  acresl, 145  square  feet ;  unimproved): 

Between  Fifth  and  Seventh  streets  east  and  K  and  L  streets  sonth. 
No.  343.  Triangle  (area,  T,b;5  square  feet;  unimproved): 

Between  Fourteenth   and  Fifteenth  streets  east  and  at  tbe  inteneotlon  of 
Water  street  aud  M  street  sonth. 
No.  S44.  Triangle  (area,  3,4W  square  feel;  unimproved) : 

*         Betweeu  Filteeuth  and  Sixteenth  streets  east  and  at  the  Inteneotlon  of 
Water  street  and  L  street  south. 
No.  345.  Traperoid(area,33,0G0eqnarefeet;  nnimproved): 

Between  H  and  I  streets  south  and  Half  street  west  and  8o)ittt,C^toI  ■ 
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I  Sti.  J4&  Beclun^lu  (:irea,  II  acrva  1:1,840  squure  teal;  autinproved)  : 

Bet\vt¥ii  Knur-aDil-a-buIf  and  Siitli  streers  veal  and  College  aod  PomsTOT 
sIreelB  uoith,  partly  planlrd  with  ileciiluoua  treesof  large groivtb,  tmd 
I  stxlileil. 

'  So.  H'.  Triangle  (urea,  &&  (H|uar<!  fi^ct;  iiu improved)  : 

Between  Foiirtb  aD<l   i''il'lli  streets  went  aod  at  the  intersectioD  of  Haaaa- 
I  cbuselto  uveniie  aud  1  street  north. 

.  Ikl  348.  Triaugle  <area,  787  aqiiare  feet ;  unimproved) : 

Between  G  and  U  Htreeta  nortb  and  attbe  iDterseotion  of  Tirgiaia  aveuae 
and  1  street  mirth.  ' 

So,  HO.  Triaogte  (area,  1,750  square  feet ;  unitoproved) : 

Between  Twentj'-sistb  and  T went; -seventh  etre«ta  weat  kod  at  the  inter- 
section of  Virginia  avenue  aud  H  street  north. 
So.  2)0.  Triangle  (area,  1,H75  square  feet;  nnimproved) : 

Between  Twenty-fiftii  and  Twenty-siith  streets  weat  and  at  the  intersec- 
tion of  Virj^iuia  avoDuu  aud  H  street  north. 
So.  251.  Trapezoid  (area  '2,394  square  feet ;  unimproved)  : 

Betw<-eD  Tweuty-aecond  and  Twenty-tuird  streets  and  at  the  intersection 
of  Virginia  aveune  and  Pstreet  north. 
So.  233L  Triangle  (.area,  I,!K>0  ttqoare  feet;  unituproved) : 

Between  Nineteenth  and  Twentieth  streets  weat  and  at  the  iiit«raeotioii 
of  Virginia  avenne  and  D  street  north. 
Xa.  £3.  Triangle  (area,  1,750  square  feet;  a n improved ) : 

Between  I  and  K  streets  north  and  at  the  intersection  of  New  Hampshire 
avenue  andD  street  north. 
S0.3&I.  Trapezoid  (area,  3,300  square  feet;  nnimproved): 

Between  K  and  L  streets  north  and  at  the  IntetBeotiou  of  New  Hampshire 
avenue  and  Twentj-second  street  west. 
So^ee.  Triangle  (area.  I,&:Ui  square  feet;  unimproved): 

Between  M  and  N  streets  north  and  at  the  luterBeotion  of  New  Hampshire 
avenue  aod  Twent,v-tirst  street  west.  . 

So.  HA.  Triatigle  (area,  1,995  square  feel ;  unimproved) : 

Between  L  aud  H  streets  north  end  at  the  int«r8ectlou  of  New  Hampshire 
arenno  and  Tweoty-sccondstreet  weat. 
£o.3G6j.  Triaogle  (area,  1,987  square  feet;  nnimproved): 

Between  N  and  O  streets  north  and  at  the  intereeotion  of  New  Hampshire 
avenne  and  Twentieth  street  west. 
No.  £S7.  Trapezoid  (area,  1,363  sqaare  feet ;  nnimproved) : 

Between  Thirteenth  and  Fourteenth  streets  west  and  at  the  inteiaeatioii  of 
Bbode  Island  aveuue  and  P  street  north. 
XcKa  Trapezoid  (area,  t.7U0 square  feet;  iin improved); 

Between  P  and  Q  streets  north  and  at  tlie  intersection  of  Vermont  avenue 
aud  Thirteenth  street  weat. 
Xd.  SSS.  Trapezoid  (area,  1,856  square  feet ;  uuimproved) : 

Between  P  and  Q  eld-'Sts  north  and  at  the  intersection  of  Bhode  Island 
avpnue  and  Tenth  street  west. 
No.  S6D.  Trapezoid  (area,  3,150  square  feet ;  nnimproved); 

Between  R  and  S  streets  north  and  at  the  intereeotioo  of  Vermont  avenue 
and  Twelfth  street  west. 
Ko.sn.  Trapezoid  (area,  3,045  square  fe^t;  unimproved); 

Between  S  and  T  strcEts  north  aud  at  the  intersection  of  Vermont  avenue 
and  Tenth  street  west. 
Ko.  Ml.  Triangle  (urea,  9M  square  feet ;  nnimproved) : 

Between  O  and  P  streets  north  and  at  the  int«rBection  of  New  Jersey  ave- 
nue aud  Fuurtb  street  west. 
So. 3G3.  Triangle  (area,  1,X45 square  feet ;  unimproved); 

Between  L  and  M  streets  north  and  at  the  intersection  of  New  York  ave< 
nne  and  Fifth  alreel  west. 
So,  HU.  Triangle  (area,  2,090  square  feet ;  nnimproved) : 

At  tbe  interdiction  of  New  York  and  New  Jersey  avennea  and  U  street 

No.  i!tl5.  Trapezoid  (area,  1,673  square  feet;  unimproved): 

Between  tiorth  Ciipitol  street  and  First  street  east,  at  the  intersection  of 
New  York  avenue  and  O  street  north. 
!la. 386.  Triangto (urea,  (io'J square  feet;  unimproved): 

Between  L  and  M  streets  south  and  at  the  intersection  of  Delaware  nventie 
•  and  Seconil  street  weat. 

9o. 3G7.  Triangle  (area,  3,100  square  feet;  unimproved): 

Between  K  aud  L  streotssoutbandat  the  intersection  of  Delaware  avenue 
and  Second  street  west. 
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No.  98B.  Trapezoid  (area,  700  square  feet ;  uDJaiproved) : 

Between  F  and  G  etreets  north  anil  at  the  iuterscotioD  of  New  Jeraey  aye- 
Due  and  Fine  atreet  went. 
No.  sea.  Triangle  {area,  t^25  aqnare  luet  uDiinproyed) : 

Betvreeu  Sevouth  and  Eifihlb  atreeie  east  and  at  the  intersection  of  North 

Carolina  avonno  and  B  street  sonlb. 
riangle  (area,  H25  square  feet;  ni 
Between  Ninth  and  Tenth  street 
Carolina  avenue  and  A  street  south- 
No.  27L  Triangle  (area,  tiOO  sqnare  feet ;  unimproved)  : 

Between  Fourteenth  aud   Fifteenth  sti^eta  oaat  and  at  the  iot«Tsect)oD  of 
North  Caroliua  avenue  and  B  street  north. 
No.  272.  Triangle  (area,  1,235  square  feet ;  nnimproved)  : 

Between  Frfteenlh  and   Seveuteenth  streets  east  and  at  tlie  intersection  of 
Water  street  and  L  sireel  south. 
No.  273.  Tiian;ile  (urea,  ■i.Tm  f<.-et  ;  unimproved) : 

Betwecu  Fift<-enth  and  Sixteenth  utreets  east  and  at  the  intetaectioD  of 
Georgia  and  Eentnoky  avenues  and  Q  street  Bonth. 
No.  274.  Triangle  (area,  1,060  square  fe«t ;  unimproved) : 

At  the  intersection  of  Boundary  and  Twenty-second  street  west. 
So.  275.  Triangle  (area,  877  square  feet ;  nnimproved): 

At  the  int«r8ec1ion  of  Boundary  and  Twentj-first  streets  northwest. 
No.  276.  Triangle  (area,  61:^  square  feet;  unimuroved)  : 

At  the  intersection  of  Boundary  and  V  streets  north  and  between   Sevea- 
teeuth  and  Eighteentl)  streets  west. 
No.  377.  Triangle  (area,  4^  square  feet ;  nnimproved): 

At  the  intersection  of  Boundary  and  Tenth  streets  northwMt. 
No.  27S.  Triangle  (area,  35p  square  feet ;  unimproved)  : 

Between  Sixth  and  Seventh  streets  west  and  at  the  intecaectiou  of  Buuiid- 
ary  and  T  streets  north. 
No.  279.  Triangle  (area,  870  square  feet ;  nnimproved)  : 

Between  Fourth  and  Fifth  streets  west  and  at  the  intersection  of  Boandary 
and  H  streets  north. 
No.  280.  Triangle  (area,  870  square  feet;  nnimproved): 

Between  First  and  Thirds  streets  west  and  at  the  intersection  of  Bonndary 

and  a  streets  north. 

No.SfcI.  Triauf!le(area,  74'2s^uarefeet;  unimproved);  | 

Between  North  Capitol  street  and  First  street  west  and  at  the  intersection  i 

of  Bonndary  and  Q  streets  north.  i 

No.  282.  TriBngl6(a('0ft, 960 square  feet;  unimproved);  1 

Between  North  Capitol  street  and  First  street  east  and  at  the  Intersection 

of  Boundary  and  P  streets  north.  I 

No.  283.  Triangle  (nrfa,  4a4  square  feet;  unimproved)!  ! 

Between  Third  and  Fourth  streets  east  and  at  the  interseotioD  of  Boandarj  ' 

and  N  streets  norl.h.  i 

No.  284.  Triangle  (area,  725  square  feet ;  unimproved) : 

Between  Sixth  and  Seventhatreetaeast  and  at  the  intersection  of  Bouodnry  | 
and  M  streets  north.  | 

Ko,  286.  Triangle  (area,  700  square  feet ;  QDimproved) ! 

Between  Ninth  and  Tenth  atreets  east  and  at  tlie  inteiaeetlon  of  Boandary  ' 
and  L  streets  north. 
No.  286.  Trapezoid  (area,  1,053  eqnare  feet ;  nDimproved) :  ' 

Between  Eleventh  and  Twelfth  atieetA  east  and  at  the  Inteneotion  of  ' 
Bouudary  and  K  streets  north. 
Ko.  287.  Triangle  (area,  600  square  feet ;  unimproved) ; 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intefsectioti  of  - 
Boundary  and  1  streets  north. 
No.  SS8.  Triangle  (area,  3,9;!2  square  feet;  nnimproved) :  i 

Between  Thir[«enth  and  Fonrteenth  streets  east  and  at  the  tnterseotioti  of 
Virginia  avenue  and  Water  street  south. 
No.  S89.  Triangle  (area,  3,2!i0  sauare  feet ;  unimproved) : 

Between  Twelfth  and  Thirteenth  streets  east  and  ftt  the  intersection  of  H  ' 
and  Water  streets  south. 
No.  ISO.  Triangle(area,9,108feet;  nnimproved): 

Between  U  and  V  streets  south  and  at  the  IntetseoUott  of  Waterctraet  Mid  : 
Halt  street  west. 
Ho.  291.  Triangle  (area,  1,500  square  feet;  nnimproved): 

Between  First  and  Second  streets  east  and  at  the  IntMTWotlon  of  Geoci^ 


avenae  and  O  street  south. 
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So.  192.  Triangle  (ar«a,  1,750  winara  feet ;  animproved) : 

Between  B  and  8  soeete  Math  and  at  the  iat«i:»eotioD  of  South  Capitol 
and  Water  etreeta. 
Sol  S93.  Triangle  (area,  9.954  aqaaie  feet ;  Dnimproved): 

Betvreen  T  and  V  stieeta  sonth  and  at  the  intecsMtion  of  Water  and  Half 
stieeta  ireet. 
So.  Hi.  Triangle  (area,  1,736  sqoare  feet ;  nnimproved) : 

Between  Maryland  arenne  and  B  street  sonth  and  between  Canal  and 
Third  streets  nest. 
Xo.  £96.  Pentagon  (area,  13,  'Si2  sqnare  feel ;  unimproved) : 

Between  Maryland  avenne  and  B  street  south  and  in  the  center  of  the 

So.  S96>.  Trapezoid  (area,  16,572  square  feet ;  uuimproved) : 

Between  Second  and  Third  streets  west  and  in  the  center  of  the  canal. 
So.!9T.  Triangle  (area,  1,798  sqnare  feet ;  unimprored) : 

Between  Canal  street  and  the  intersection  of  B  and  Seoond  streets  sonth- 

So. 396.  Pentagon  (area,  38,TS7  square  feet;  nnimproved): 

At  t^  intersection  of  Second  aud  C  streets  sonthweet,  and  in  the  center  ot 
the  canaL 
FO.S99.  Triangle  (area,  1,680  square  feet;  QQiinproved) : 

At  the  intersection  of  First  and  C  streets  southwest  and  in  the  center  of 
the  canal. 
So.  300.  Rhomboid  (ares,  32,SH  eqaare  feet ;  aoiniproTe'd) : 

At  the  inteiseotioD  of  First  and  C  streets,  Delaware  arenne  and  D  street 
south  west  and  in  the  center  of  the  canal. 
So.  301.  Triangle  (area,  10,500  sqnare  feet ;  unimproved): 

Between  Canal  street  and  the  inteiseotiou  of- First  and  D  streets  sonth- 

So.  303.  Triangle  (ares,  56({  square  feet ;  ni 
At  the  inteiseclioo  of  Delaware  a 
center  of  the  canal.  ' 

So.  303.  Pentagon  (area,  1  acre  6,726  square  feet ;  unimproved) : 
'  Between  Sonth  Capitol  street  and  Delaware  avenue  and  in  the  oenter  of 

the  oanal. 
I   So.  KL  TiiaiiEle  (area,  2,280  sqnare  feet ;  nnimpToved) : 

At  the  intersection  of  land  Half  etreetsaanthwest  and  on  the  west  side  of 
Canal  street. 
Sa.30S.  lYiancle  (area,  2,100  square  feet;  unimproved): 

At  the  intcrsectiOD  of  Canal  and  N  street  south  and  First  etreet  west. 
No.  306.  Triansle  (area,  40r>  square  feet ;  nuimproved)  : 

At  the  inteisectioD  of  Virginia  avenue.  Second  and  E  streets  southwest. 
Sol  307.  Fent^on  (area,  9,200  square  feet ;  partially  improved)  : 

At  the  intersection  of  E  and  Canal  streets  and  in  the  center  of  Sonth  Capi- 
tol street.     This  park  has  been  sown  in  grass  and  partly  planted. 
So.  306,  Triausle  (area,  1,905  sqnare  feet;  partially  improved): 

At  the  ioiereeclion  of  Canal  and  E  stieets  southeast.    The  curbing  and 
sidewalks  have  been  laid. 
So.  309.  Trapesoid  (area,  :<,T45  square  feet ;  unimproved) : 

At  the  intersection  of  South  Capitol,  Canal,  and  H  streets  southwest. 
So.  310.  Triangle  (area,  5,700  square  feet;  nnimproved): 

At  the  intersection  of  South  Capitol,  Canal,  and  H  streets  southwest. 
Xo>31L  Parallelogram  (area,  33,150  square  feet;  nnimproved): 

Between  Canal  and  Half  streets  southwest  and  in  the  middle  of  the  old 
canal  bed,  sonth  of  Reservation  No.  17. 
Kb,  312.  Parallelogram  (area,  39,695  sqnare  feet;  unimproved): 

Between  HaliandFiret  streets  sontheast  and  in  the  middle  of  the  old  canal 
bed,  south  of  Reservation  No.  17. 
So.  313.  Trapecoid  (area,  7,B638qaarefeet;  unimproved); 

Between  First  street  and  Now  Jersey  avennf  southeast  and  in  the  middle 
of  the  oH  canal  bod,  eooth  of  Reservation  No.  17. 
So.  314.  Trapezoid  (area,  S4,53'J  sqnare  feet ;  nnimproved) ; 

Between  New  Jersey  avixiue  and  tlie  intersection  of  Oanal  and  I  streets 
aoutheast,  in  the  middle  of  the  old  canal  bed. 
So. 316.  Triangle  (area,  1,530  square  feet;  unimproved)  : 

At  the  iDtenection  of  New  Jersey  avenue,  Canal  and  I  streets  sonth- 

^  316.  Triangle  (area,  19,7d2  square  feet ;  nnimpioTedj : 

At  the  inteiaection  of  (Janal,  I,  and  Second  streets  sontheast. 
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'rapezoid  (area,  90,H0  »qn»re  feet ;  nniinproved) ; 

At  the  intoTsection  of  I  street  and  S^aood  street*  poatlietHt  aid  ia  the  middle 

of  the  old  csdaI  bed. 
Yapezoid  (area,  3,277  Rqnare  feet  j  unimproved} : 
At  the  interaection  of  K  and  Beoond  streets  sontheBBt  and  in  the  middle  of 

the  old  canal  hod. 
tecCangle  (area,  25,175  sqnare  feet;  nnlmproved) : 
Between  E  and  h  streets  eontheast,  in  the  middle  of  the  old  canal  bed  at 

Secoud  street. 
iectangle  (area,  30,400  square  feet ;  nnimproved) : 
Between  L  and  M  streets  soatbeast,  in  the  middie  of  the  old  canal  bed  at 

Second  street, 
teotangle  (area,  1  acre  15,340  sqnara  feet;  nnimproTed): 
Between  M  and  N  streets  southeast,  in  the  middle  of  the  old  canal  bed  at 

Second  street. 
Iriaogle  (area,  23,400  square  feet ;  nnimproved) : 

At  tbe  intersection  of  New  Jersey  avenue,  M  and  Second  streets  sonthesBt. 
'rjangle  (area,  5,180  square  feet ;  nnimproved) : 
At  the  interseoCioD  of  Oeorgia  aveooe  and  Foarth  and  N  streets  muth- 


tectaogle  (area,  I  acre  820  square  feet ;  nnimproved) : 

Between  L  and  M  streets  southeast,  and  in  the  middle  of  the  old  canal  bed 

in  line  of  Sixth  street  east, 
tectangle  {area,  1  acre  41,000  sqnare  feet ;  nnimproved) : 
Between  M  and  N  streets  southeast,  in  the  middle  of  the  old  oanal  bed  in 

line  of  Sixth  street  east. 
Uotangle  (area,  1  acre  39,740  sqnare  feet ;  Dnimproved) : 
Between  M  street  sontheast  and  the  Eastiem  Branch  of  the  Potomac,  in  the 

middle  of  the  old  canal  bed  and  in  line  of  Sixth  street  east. 
jiarfleld  Circle  (area,  6,361  square  feet ;  highly  improved)  : 
At  the  jnnction  of  Maryland  avenue  with  1^'lrat  street  southwest.     The 

statue  of  James  A.  Garfield,  late  President  of  the  United  States,  has  been 

erected  In  this  circle.    The  pedestal  was  erected  by  the  United  States 

ftud  the  statue  by  the  Army  of  the  Cnmberland. 
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BRIDGING  NAVIGABLE  WATBBS  OF  THE  UNITED  G 

1.  Bridge  of.  the  Kentucky  and  Ohio  4.  QaidlnRdikeait  thebi 
BTldge  Company    aci-oss   the   Ohio  hnrgh  and  Lake  Er 

Biver     between    Cincinnati,  Ohio,  the  Ohio  River  at 

ud  Covinffton,  Kentacky.  vauia. 

3.  Bridge  of  the  SUten  Island  Rapid  5.  Bridge  ocroea  the  Wi 
Traosit  Company  across  Arthnr  Kill,  or  near  the  city  of  I 

Stateo  Island  Sound.  6.  Railway  bridge   acrt 

}•  Chuacter,  eto.,of  hrid£e  to  bo  con-  Shreveport,  Loiiiaii 

BtructedacrogBtheMissisaippt  River,  7.  Bridge  across  thcWi 
»t  Saint  Louis,  Hissouri.  Salem,  Oregon. 


BBIDGB  OP  THE  KENTUCKY  AND  OHIO  BRIDGE  UOMPAN 
OHIO  RIVER  BETWEEN  CINCINNATI.  OHIO,  AND  CO^ 
TDCKY. 

Office  of  the  Chief  of  Eng 

United  Stat: 

Washington,  D.  C,  Oct 

8iE:  I  have  the  honor  to  sabmit  herewith  a  report  da 
1886,  with  aecompaDjiDg  papers,  from  the  special  Boan 
wnstitated  Septembfir  13,  1886,  for  the  purpose  of  ci 
plans  presented  by  the  Keotucky  and  Ohio  Bridge .( 
bridge  over  the  Ohio  Eiver  betweeu  Ciacinaati,  Oliio,  a: 
Ky. 

On  May  20, 1886,  a  special  act  of  Congress  was  approvi 
the  constmction  of  a  bridge,  subject  to  the  limitatiooa  a 
of  the  general  law  for  bridges,  over  the  Oiuo. 

The  redaction  from  the  height  of  spans  required  by  t 
proposed  by  the  bridge  company,  will,  it  itppears,  woi 
Bteamers  during  periods  when  tLe  stage  of  the  river  is  £ 
abOTe  low  water,  ae  the  pilot-houses  of  some  of  them  will 
nnder  the  bridge,  and  there  being  no  draw  openingij  sucl 
be  unable  to  come  to  their  landings,  and  will  be  compe 
below  the  bridge  and  be  shut  out  from  access  to  the  port 
above  the  bridge  where  they  have  been  accustomed  to  1 
sengers  and  freight.  . 

In  my  opinion  the  Secretary  of  War  has  the  right  to  i 
adoption  of  the  greater  height  required  by  the  general  I: 

The  Board  does  not  consider  the  site  selected  for  the  p 
nnfavorable  for  the  interests  of  navigation,  but  parties 
of  navigation  protest  against  the  construction  of  a  bridg 
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eODform  to  tbe  TeqaiiemeDts  of  tbe  general  law  for  bridges  over  the 
Obio,  and  the  oooflict  of  interests  inTolved  deserves  careful  considera- 
tion. 

Tbe  general  law  regolating  tbe  constrnction  of  bridges  over  tbe  Ohio 
Biver  regaires  that  tbe  bridge  sboald  be  at  least  33  feet  above  local 
bigbest  water  measured  to  the  lowest  part  of  the  span,  or  13  feet  higher 
than  that  proposed  by  tbe  bridge  company. 

If  tbe  act  of  May  ^,  1886,  authorizes  a  bridge  of  the  same  height  as 
the  OovingtOQ  and  Cincinnati  Suspension  Bridge,  and  does  not,  at  the 
same  time,  require  the  bridge  to  be  53  feet  atwve  high  water,  then  no 
reason  is  known  to  this  ofQce  why  the  plans  herewith  should  not  be  ap- 
proved. 

Dnplicatea  of  the  drawings  hare  been  made  in  this  office  and  are  here- 
with. 

Very  respectfully,  your  obedient  servant, 

John  G-.  Parse, 

Colonel  of  Engineers,  , 

Bvt.  Maj.  Om.,  XT,  tj.  A., 

in  Charge  of  Office.    \ 
Hon.  WiLLUK  O.  Endioott,  i 

Secretary  of  War. 

[Fint  IndoTMrnent-l 

Wae  Department,  October  8, 1886. 
Bespectfally  referred  to  the  Acting  Jndge-Advocate-General  for  re-  i 
port.  I 

By  order  of  the  Secretary  of  War. 

John  Taveedale,  ' 

Chief  Clerk,     i 


War  Department, 
Judoe-Advooate-Oenebal'8  Office, 

Washington,  D.  C,  October  U,  1886. 

Beapectfttlly  returned  to  the  Secretary  of  War. 

The  question  presented  to  this  ofSce  "for  examination  and  report"  is 
understood  to  relate  to  the  construction  of  the  acts  of  Oongress  in  re- 
gard to  the  elevation  of  bridges  across  the  Ohio  Biver. 

Tbe  general  law  now  in  force  upon  the  subject  is  contained  in  the 
act  of  Congress  of  December  17, 1872  (17  Stats.,  398),  as  amended  by 
the  act  of  February  14, 1883  (22  Stats.,  414),  and,  so  f^  as  ooncema 
the  question  under  consideration,  is  as  follows : 

EverjBQch  bridge  shall  have  at  leaat  one  chnnDel-apan  placed  over  that  part  of 
the  river  nenally  nm  by  deaoeuding  ooal  fleeta.  ■  •  ■  Said  chauuel-Bpaa  sWl  b« 
at  leaat  40  feet  above  local  higbest  water,  meaaared  to  the  lowest  part  of  the  Bti«n, 
and  shall  be  at  least  90  feet  above  low  water,  in  biidges  bailt  above  the  month  of 
the  Big  Sandy  Biver,  aad  at  least  100  feet  above  low  water  in  bridgei  bnilt  belair 
tbe  mouth  of  the  Big  Sand;  River,  measured  to  tbe  lowest  part  of  tbe  span :  Provided^ 
AmoeiMr,  That  all  bridges  over  tbe  Ohio  Kiver  below  the  Coviogton  and  CinciDiiiti 
Suspension  Bridge  shall  have,  in  addition  t^lhe  ohannel-span  presoribed  above,  * 
pivot-draw.  •  >  •  iVocideil  further.  That  in  lien  of  the  high  diaw  preserilied 
above,  bridges  over  tbe  Ohio  Biver  below  tbe  Covington  and  Cinoinnati  SmpennoD 
Bridge  may  be  bailt  as  oontlnnoas  bridges  [vie,  without  a  draw],  with  «  clear  height 
of  53  feeC  above  local  Mgbeat  water,  measnred  to  tbe  lowest  part  of  the  channel-  , 
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By  ao  act  to  aothorize  the  Coviugtou  aud  Ciociunati  Elevated  Bail- 
vsy,  Tranafer  and  Bridge  Uompany  to  erect  a  bridge  across  the  Ohio 
Biver,  approved  May  20,  1886,  it  was  enacted — 

Thftt  tbe  CovingtoD  aod  ClnciDuati  Elevated  R&ilwfty.  Transfer  and  Bridge  Com- 

C;,  and  ita  BDoeeBSors  or  assigns,  me  hereby  aatborized  and  empowered  to  erect  ft 
ge  aercMa  the  Ohio  Bit-er  betire«n  Covington,  Ey.,  and  Cincinnati,  Ohio,  subject 
to  the  limitations  an3  restrictions  of  the  general  law  reKQlating  the  canstmotion  of 
bridges  over  the  Ohio  Biver:  Prorided,  hoaevtir.  That  sa'd  bridge  shall  not  be  of  leas 
deratkiii  than  the  Covington  and  CiDcinnati  Snspeneiun  Bridge,  and  may  be  oon- 
MmcCed  witbont  a  pivot  draw-span. 

The  bridge  which  the  Covington  and  Cincinnati  Elevate  Bailway, 
Transfer  aod  Bridge  Oompaoy  are  about  to  cooBtrnct  under  tlie  pro- 
visions of  the  act  last  above  quoted  mnst  therefore  conform  to  the  gen- 
eral  law  in  every  respect,  except  that  it  may  be  built  withont  a  pivot 
draw -span,  and  that  it  shall  not  be  of  a  less  elevation  than  the  Coving- 
ton and  Cincinnati  Suspension  Bridge.  In  these  particulars  the  general 
law  is,  in  my  opinion  (so  far  as  regards  this  bridge],  repealed  by  the 
proviso  in  the  special  act. 

The  proposed  bridge  is  to  be  located  below  the  Covington  and  Oin- 
dnnati  Snspenttion  Bridge,  and,  nnder  the  general  law  above  qaoted,  - 
Toold  be  required  to  have  a  clear  height  of  53  feet  above  local  highest 
water;  but  under  the  proviso  of  the  special  act  the  Covington  and  Cin- 
cinnati Suspension  Bridge  is  made  the  standard  as  regards  elevation. 

The  act  says  the  proposed  bridge  "  shall  not  be  of  less  elevation  than 
the  Covington  audOinciuuati  Su8i>ensiou  Bridge."  If,  therefore,  the  pro- 
posed bridge  be  of  an  elevation  equal  to,  or  greater  than  that  of  the  Cov- 
ington and  Cincinnati  Suspension  Bridge  the  law  will,  in  that  respect, 
have  been  complied  with. 

Section  4  of  the  general  law  above  cited  provides,  among  other 
things,  that  any  person  or  company  authorized  to  construct  a  bridge 
acrosa  the  Ohio  Biver  shall  submit  to  the  Searetary  of  War,  for  his  ex- 
amination, a  design  and  drawings  of  the  bridge  and  piers,  and  maps  of 
the  location,  etc. 

Said  maps  and  drawings  shall  be  referred  to  a  Board  of  Engineers  for  examination 
ttd  report,  which  Board  shall  pernonally  examine  the  alto  of  the  proposed  bridge  ' 
*  *  and  if  BaidBoardof  EngiDoers  repurtthat  the  siteis  Dnfavorable,  the  Seoretarv 
of  War  shall  be  aathorized,  on  tbe  rucommendation  of  said  Board,  to  order  snon 
chuLges  in  tbe  bridge  or  itH  piers  or  ouch  guiding  dikes  or  other  auxiliary  works  as 
My  be  necessary  •  *  •  for  the  security  of  navigation ;  and  the  proposed  bridge 
■hillonlf  be  a  legal  structure  when  built  as  approved  by  the  Secretary  of  War. 

The  authority  here  conferred  upon  the  Secretary  of  War  "  to  order 
changes  in  the  bridge,  or  its  piers,  dikes,  ete.."  does  not,  iu  my  opinion, 
ttttifer  upon  him  the  power  to  order  acbangein  the  heightof  the  bridge, 
above  high  or  low  water  mark.  Such  a  construction  of  the  law  would 
make  section  4  repugnant  to  section  2  of  the  same  act — which  prescribes 
4e  required  height — and  would  virtually  authorize  the  Secretary  of 
War  to  disregard  the  provisions  of  section  2  in  regard  to  the  height  of 
Uy  hridge  across  tbe  Ohio  Biver. 

lathis  particular  case,  as  before  stated,  the  proviso  at  the  end  of  section 
2of  the  act  of  Febraary  14, 1S83,  was  repealed  by  the  proviso  in  the  special 
act  of  May  20, 1S86,  but  tli^  latter  act  does  not  enlarge  tbe  scope  of  sec- 
tion 4  of  the  a«t  of  February  14,  1883.  By  the  act  of  May  20,  1886,  the 
CovmgUin  and  Cincinnati  Elevated  Bail  way,  Trausfer  aud  Bridge  Com- 
paay  is  empowered  to  build  a  bridge  which  shall  uot  be  of  less  elevation 
than  tlie  Coviugtou  and  Cincinnati  Suspension  Bridge;  and  it  would 
Been  that,  under  the  law,  they  cannot  be  required  to  build  it  of  a  greater 
devaUoa;  in  other  words,  that  the  proper  construction  of  the  aot  of 
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May  20, 1H86,  iB  that  the  GoviDgtOD  and  Gincinuati  Elevated  Bailway, 
Transfer  and  Bridge  CotopaD;  wonid  be  antborized,  npoD  satisfyiDe 
other  proviaioQB  of  law,  to  bridge  the  Ohio  River  at  the  elevation  of 
the  Covington  and  CiDcinoati  Sospension  Bridge. 

Under  the  rnle  of  the  War  Department  of  July  31,  1886,  a  copy  of 
the  tniuuteB  of  the  organization  of  the  company  nnder  its  charter  and 
an  extract  from  the  company's  minat«a,  showing  the  names  of  the  pres- 
ent officers  of  the  company,  are  required.  Farther,  the  fact  that  the 
company  has  accepted  the  provisions  of  the  act  of  Congress  approved 
May  20,  1886,  chapter  — ,  should  be  established  by  an  extract  from  the 
minutes  of  the  corporation.  All  of  these  documents  should  be  aatbeo- 
ticated,  under  the  seal  of  the  company,  by  the  proj^r  oCBcer  having 
charge  of  ita  records. 

The  act  of  Congreae  authorizes  tbtr  Covington  and  Cincinoati  Eleva- 
ted Bailway,  Transfer  and  Bridge  Company  to  build  the  bridge  in  ques- 
tion, but  the  sccompauying  proceedings  of  the  Board  of  Engineers, 
required  nnder  the  acta  of  Congress  of  December  17, 1872,  and  February 
14, 1883,  show  that  they  have  examined  certain  plans  of  the  Kentucky 
'  and  Ohio  Bridge  Company,  a  corporation  which  hns  no  connection  with 
the  grant  under  consideration. 

In  the  opinion  of  this  office  evidence  should  be  submitted  from  tbe 
minuteB  of  the  company  that  the  plans  Bubmitted  to  and  passed  npon 
by  tbe  Board  of  EngioeerB  have  the  approval  of  and  are  !>ubmitted  by 
the  Covington  and  Cincinnati  Eleyate<l  Bailway,  Transfer  and  Bridge 
Company  to  the  Secretary  of  War,  under  tbe  provisions  of  the  act  of 
Congress  approved  May  20,  1886. 

G.  Norman  Liebeb, 
Acting  Judge- Advocate-General. 


BEPOBT  OP  BOARD  OF  ENGINBBBS. 

CiNOiNKATi,  Ohio,  October  1,  1886. 

Sir:  The  Board  of  Engineers  constituted  by  Special  Orders  No.  134, 
Headqaartera  Corps  of  Engineers,  Septembei- 13,  1886,  for  the  purpose 
of  considering  the  plans  presented  by  the  Kentucky  and  Ohio  Bridge 
Company  for  a  bridge  over  the  Ohio  Kiver  between  Cincinuati,  Ohio, 
and  Covington,  Ky.,  met  at  Cincinnati,  Ohio,  on  September  29  and  SH 
and  October  1. 

The  special  instructions  of  the  Boanl,  us  given  iu  letter  of  Chief  of 
Engineers,  dated  September  14, 1886,  are  as  follows: 

The  Board  of  EnsiDeera  constituteil,  etc.,     ■     -     ■     iaconveDedtocoDeideraDdK- 

Krt  apon  plana  ui3  location  of  a  bridee  pro|>oactl  to  be  nrpclpd  across  the  Ohio  Birer 
tweeu  tbeoitiedof  CovingtOD,  Ky.,  aod -Ciuciouatt,  Ohio. 

It  is  reqneBted  that  the  Board  give  the  snbjoct  of  the  plana  aod  location  of  tbe  pn> 
posed  bridge  fall  and  careful  consideration,  aud  it  is  suggested  that  an  opportnair; 
be  given,  by  holding  pablic  sessions  afler  notice  in  newspaperB  or  othernise,  aa  mif 
be  deemed  best,  fur  tbe  presentation  of  tbe  viens  of  all  psrlLes  interested  in  themai- 
t«r,  inviting  the  opinions,  either  orally  or  in  writing,  of  those  opposed  to  as  n-ell  m 
those  favoring  the  conatruction  of  the  bridge  in  qm^btion. 

As  early  a  report  aa  is  consisteBt  with  due  regard  to  the  important  duty  comuiiir«l 
to  Board    ■     •     '     is  desired. 

The  meeting  of  September  30  was  a  public  one  held  in  accordance 
vith  notice  given.    At  this  meeting  were  present  representatir-es  of  the  , 
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toidge  and  railroad  companies,  aud  the  coal  and  packet  interests.  The 
loeal  shore  interests  were  also  presented.  An  opportanity  was  girea 
for  a  fait  expression  of  opinions  favorable  or  adverse  to  the  plans  and 
loeatioa  of  the  bridge  in  question. 

On  September  29,  in  company  with  representatives  of  the  bridge  com- 
paoy,  and  on  September  30,  in  company  with  a  delegation  representing 
the  ooal,  towing,  and  packet  interests  of  the  Ohio  and  Mississippi  rivers, 
the  Board  made  tborongb  inspections  of  the  proposed  bridge  site  and 
the  river  in  its  vicinity. 

After  a  foil  consideration  of  all  the  facts  and  opinions  presented,  the 
Board  respectfolly  present  the  following  report  t 

From  correspondence  before  the  Board  it  appears  that  origiu&Uy  a 
corporation  designated  the  Covington  and  Cincinnati  Elevated  Bail- 
way,  Transfer  and  Bridge  Company  requested  authority  to  construct  a 
bridge  in  accordance  with  the  general  law  goverulDg  tbe  construction 
of  bridges  over  tbe  Ohio  River,  as  modified  by  an  act  of  Congress  ap- 
proved May  20,  1886,  which  latter  act  provides  "  that  said  bridge  shall 
'  not  bo  of  less  elevation  than  the  Covington  and  Cincinnati  Saspension 
Bridge,  and  may  be  constructed  without  a  pivot  draw-span."  Awaiting 
the  receipt  of  crrtaiu  required  information,  action  ou  the  application  of 
the  above-mentioned  company  was  deferred. 

3at}sequently  a  corporation  known  as  the  Kentucky  and  Ohio  Bridge 
Company,  through  its  president,  Mr.  J.  E.  Gates,  transmitted  to  the 
Secretary  of  War  with  other  papers  its  acceptance  of  the  provisions  of 
tbe  acts  of  Congress  of  December  17,  1872,  and  February  14,  IHSS,  au- 
thorizing the  construction  of  bridges  over  the  Ohio  Eiver,  and  requested 
the  appointmentof  a  Board  of  Engineers  for  considering  plans.  Noevi- 
dence  being  furnished  as  to  the  legal  status  of  the  Kentucky  and  Ohio 
Bridge  Company  in  re.tation  to  the  Covington  and  Cincinnati  Elevated 
Bailway,  Transfer  and  Bridge  Company,  action  on  the  request  of  Air. 
Gates  was  deferred. 

In  August,  1S8C,  Mr.  J,  E,  Gates,  president  Kentucky  and  Ohio  Bridge 
Company,  on  behalf  of  his  company  reported  to  the  Secrcti^y  of  War 
that  the  application  of  his  company  for  the  appointment  of  sFBoard  of 
Engineers  to  consider  plans  for  a  bridge  over  the  Ohio  River  between 
Cincinnati  and  Covington  had  nothing  to  do  with  that  of  the  Covington 
and  Cincinnati  Elevated  Railway  and  Bridge  Company,  but  subsequently 
the  diflerences  between  these  two  companies  appear  to  have  been  set- 
tled, and  by  extracts  from  the  reconls  of  the  Covington  and  Cincinnati 
Elevated  l^ilway,  Transfer  and  Bridge  Company,  it  appears  that  all 
the  rights  of  such  company  under  its  charter  and  the  special  act  of  Con- 
gresa  approved  May  20,  ISSC,  have  beeu  assigned  to  the  Kentucky  and 
Ohio  Bridge  Company. 

From  the  above  it  will  appear  that  the  Board  are  to  consider  the  plans 
andlocationof  the  proposed  bridge  in  their  relation  to  the  general  bridge 
laws  of  I>ecember  17,  1872,  and  February  14,  1883,  as  modified  bv  the 
special  act  of  May  20, 1886. 

The  general  bridge  law  governing  the  construction  of  bridges  over  the 
Ohio  Biver,  below  the  Cincinnati  and  Covington  Suspension  Bridge,  as 
contained  in  the  act  of  Congress  approved  December  17,  1872,  and 
amended  in  act  approved  Febniary  14,  ItiSS,  imposes  the  following  con- 
ditio us,  viz : 

Fnst.  Tbe  axis  of  the  bridge  shall  be  at  right  angles  to  tbe  current 
at  all  stages. 

Second.  All  tbe  spans  shall  be  through  spans. 
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Third.  There  ehtdl  be  at  least  one  ohaDnel-Hpan  placed  over  tbatpxiti 
of  the  river  aaually  ma  by  deeoeDding  coal  fleets.  Said  chaao^-afwi  j 
to  give  a  clear  water-way  between  the  piers  of  500  feet,  measnred  od  thtj 
low-water  line.  Said  channel-span  shall  be  at  least  10  feet  above  loed  ''■ 
highest  water,  measured  to  the  lowest  part  of  the  span,  and  at  leaet 
100  feet  above  low  water,  measnred  to  the  lowest  part  of  the  spao. 

Fourth.  The  bridge  shall  have,  in  addition  to  the  chaanel-apao  pre- 
scribed above,  a  pivot-draw  giving  two  clear  openings  of  160  feet  eadi. 
measured  at  right  angles  to  the  cnrreut  at  liigh  stages,  and  located  is 
a  part  of  the  bridge  that  can  be  safely  and  conveniently  reached  at 
SDch  stages;  that  said  draw  shall  be  provided  with  saitable  rest-piwi 
above  and  below  the  pivot-pier,  and  suitable  floats  or  crib-work  OHi- 
nectiog  said  restpiers  with  the  pivot-pier,  to  enable  boats  to  pass 
through  said  draw  with  safety;  that  in  case  said  draw-span  is  near 
either  shore,  the  bridge  company,  by  purchase  or  otherwise,  shall  ex- 
tinguish the  right  of  mooring  boats  or  other  water  craft  to  the  adjacent 
shore  for  a  distance  of  at  least  700  feet  above,  and  700  feet  below  tbe 
bridge. 

Fifth.  That  in  lieu  of  the  high  draw  pruscribed  above,  bridges  OTerth« 
Ohio  River  below  the  Covington  and  Cincinnati  Suapension  Bridge 
may  be  built  as  oontinnons  bridges,  with  a  clear heightofoS feet  above 
local  highest  water,  measured  to  the  lowest  part  of  the  cbgDnel-span. 

Sixth.  That  the  piers  of  the  high  span  and  the  piers  of  the  draw  shall 
be  bnilt  parallel  with  the  current  at  that  stage  of  the  river  which  is  most 
important  for  navigation,  and  that  no  ripraps  or  other  outside  protec- 
tion for  imperfect  foundation  will  be  permitted  in  the  channel-way  of 
the  high  span  or  of  the  draw  opeuiuga. 

Seventh.  That  for  the  proper  information  of  tUe  Secretary  of  War 
certain  maps  and  drawings  ahall  be  submitted  to  him,  which  shall  be 
referred  to  a  Board  of  Engineera  for  examination  and  report. 

Tbe  following  ia  the  list,  viz: 

(1)  A  design  aud  drawinga  of  the  bridge  and  piera. 

(2)  A  map  of  the  location  giving,  for  the  space  of  at  least  1  mile 
above  afid  1  mile  below  the  pro)>osed  location,  tbe  topography  of  the 
banks  of  the  river  and  tbe  ahore-linee  at  high  and  low  water. 

(3)  Maps  drawn  oD  the  scale  of  1  inch  to  200  feet,  giving  fora  space 
of  ooe-hair  a  mile  above  tbe  Hue  of  the  proposed  bridge  and  a  qnart^ 
of  a  mile  below,  an  accurate  representation  of  the  bottom  of  tbe  river, 
by  contour  lines  2  feet  apart,  determined  by  accurate  eouDdiugs,  aod 
also  showing  over  the  whole  width  of  this  part  of  the  river  tbe  force  and 
direction  of  the  currents  at  low  water,  at  high  water,  and  at  least  ooe 
intermediate  stage,  by  triangulated  observations  on  suitable  floats; 
and  showing  the  locations  of  other  bridges  iu  the  vicinity,  and  sncb 
other  luforuiation  as  the  Secretary  of  War  may  require. 

On  May  20, 1886,  a  special  act  of  Congress  was  approved  authorizing 
tbe  construction  of  a  bridge  between  Covington  and  Cincinnati,  subject 
to  the  limitations  and  restrictions  of  the  geueral  law,  modified  by  tbe 
following  provision : 

Pnyvidel,  hoieever.  That  Baid  bridge  ahall  uot  lie  of  leaa  elevstlou  tliitn  tb«  Coviag-  ; 
ton  and  Ciucinnali  SuspHDHioa  Biidgt-,  aud  may  l>e  cODBtract«d  n-itbout  a  |iivol-dn'  , 

The  effect  of  this  special  act  is  to  authorize  the  construction  of  a 
bridge  with  continuous  spans  at  a  height  of  only  40  feet  above  higib 
water,  instead  of  53  feet,  as  provided  by  the  general  law;  in  sill  other  de- 
tails tbe  general  law  is  to  govern. 
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Ad  examination  of  tfae  maps  and  the  site  or  the  proposed  bridge,  to- 
gether with  such  information  as  could  be  obtained  from  the  eogiueera 
« the  bridge  and  the  navigators  of  the  river,  shows  that  the  proposed 
^ridg«  would  conform  or  not  to  the  requirements  of  the  laws  as  follows, 
viz: 

The  axis  of  the  bridge  is  not  at  right  angles  to  the  current  at  all  stages, 
DOT  conid  it  be  so  placed,  as  the  direction  of  the  current  varies  with  dif- 
ferent stages. 

The  current  obser\'ations  as  plotted  on  the  ma^s  show  a  deviation 
from  the  prescribed  right  angle,  varying  from  about  4  degrees  to  10  de- 
girees.  The  observations  were  not  made  over  the  whole  width  of  the 
river,  nor  at  all  the  stages  required  bylaw.  It  is  asserted  by  the  engi- 
neers of  the  bridge  that  at  the  highest  stages  the  bridge  axis  is  nt  right 
angles  to  the  current.  Whatever  small  deviation  there  may  be  is  not 
considei^  of  very  great  importance. 

The  chanuel-apaa  is  507  feet  and  9  inches  at  low  water,  which  gives 
a  clear  water-way  of  at  least  5(10  feet,  measured  at  right  angles  to  the 
cnrreut. 

The  lowest  part  of  the  channel  is  placed  at  a  height  of  40  feet  above 
the  high  water  of  1S32,  which  is  the  height  of  the  Covington  and  Cin- 
cinnati SaspensiOD  Bridge,  and  lOJ  J  feet  above  the  low  water  of  1881. 
The  loiral  highest  water  at  Cinciauati  was  reached  in  1884,  when  it 
was  1  feet  and  three-quarters  of  an  inch  above  the  high  water  of  1832. 
As  the  flood  of  1833  was  the  highest  water  known  at  the  time  of  the 
pa.<isage  of  (he  bridge  laws  above  referred  to,  it  is  presumed  that  meas- 
urements should  be  made  from  that  level. 

The  bridge  being  placed  as  high  as  the.susi>ension  bridge  wonld  seem 
to  meet  the  requirements  of  the  special  act. 

The  special  act,  however,  is  ambiguous  on  this  point,  for  while  pre- 
scribing that  the  bridge  shall  not  be  lower  than  the  suspension  bridge, 
it  iloes  !iot  state  that  it  may  be  as  low,  and  the  general  law  wonld  re- 
quire the  bridge  to  be  13  feet  higher. 

The  requirements  of  the  laws  appear  therefore  to  have  been  substan- 
tially fulfilled  in  the  plans  of  the  bridge. 

The  reduction  from  the  height  of  spans  as  required  by  the  general  law 
wfll,  it  appears,  work  some  hardship  to  steamers  duringthe  periods  when 
the  stage  of  the  river  is  50  feet  or  more  above  low  water,  as  the  pilot 
houses  of  some  of  them  will  not  pass  under  the  bridge,  and  there  being 
no  draw-opening  such  steamers  will  be  unable  to  come  to  their  landings 
ud  be  compell^  to  remain  below  tbe  bridge. 

While  a  less  height  is  permitted  by  the  special  law  passed  in  the  in- 
terest of  the  bridge  company,  it  is  considered  tbe  Secretary  of  War  has 
tfae  right  to  insist  upon  tbe  adoption  of  the  greater  height  required  by 
the  general  law.  To  obtain  this  height  is  not  imiwssible.  It  would 
greatly  increase  the  cost  of  the  bridge  both  in  building  and  use ;  bat 
to  have  the  greater  height  wonld  prevent  interference  with  the  existing 
interests  of  the  packet-boats  which,  by  the  ado|ition  of  the  less  heigh^ 
vould  at  certain  stages  be  shutout  from  access  to  ihe  {lortion  of  the 
river  above  the  bridge,  where  they  have  hitherto  been  accustomed  to 
laiod  their  passengers  and  freight. 

As  nsual  in  such  cases  the  BoanI  finds  a  conflict  of  iiitei-ests,  all  im- 
portant,  some  more,  some  less,  but  all  deserving  careful  consideration. 
This  the  Board  has  endeavored  to  give. 

If  tlie  question  were  simply  one  of  building  a  bridge  across  tbe  river 
between  Cincinnati  and  the  Kentncky  side,  in  the  reach  between  the 
existing  suspension  bridge  and  the  Oincinuati  Southern  bridge,  a  looft- 
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tioD  nearer  the  latter  woald  be  preferred.  It  is  coDcladed,  however 
that  nnder  the  law  the  Board  is  restricted  to  a  consideratioQ  of  the  pw- 
ticalar  location  selected  by  the  compauy  for  the  bridge.  It  may  Dot  fan 
oat  of  place  to  state  the  reaaODs  for  this  opinion. 

Section  4  of  the  Ohio  River  bridge  law  of  Dacember  17, 1872,  afr 
tborizea  the  Secretary  of  War,  under  certain  conditions,  to  make  raodh 
flcations  as  to  the  "location"  of  a  bridge.  The  )at«r  law  of  FebmuT' 
14,  I8S3,  amending  the  former,strnck  oat  the  foarth  section  jnst  referred 
to,  and  confines  the  attention  of  the  Board  of  Engineers  and  the  Se«- 
retary  of  War  to  the  particalar  '*  site"  which  may  have  been  selected 
by  interested  parties,  aud  makes  provision,  not  for  a  change  of  site  if 
the  site  be  "  nnfavorable,"  bat  for  such  "changes  in  the  bridge  or  JD 
piers,  or  for  the  guidiug  dikes  or  other  auxiliary  works,  as  may  be 
necessary  for  the  security  of  navigation." 

In  this  particular  case  the  Board  does  consider  the  site  aufavorable 
for  the  interests  of  navigation.  If  it  were  I'ree  to  state  what,  in  iti 
opinion,  woald  be  the  beat  change  to  l>e  made  "  fa  the  bridge  or  iU 
piers,"  it  would  recommend  an  increase  of  the  width  of  the  central  spaa 
to  600  feet.  This  change  would  remove  the  objections  of  those  osiDg 
the  river  for  boating  coal.  An  increase  of  width  of  50  feet,  or  even  ^ 
feet,  would  be  a  decided  cha^ige  for  the  better.  The  Board,  however,  ii 
of  the  opinion  that  such  increase  of  width  of  span  is  not  contemplatei 
by  the  existing  law,  aud  to  give  it  would  he  a  conces'sion  on  the  partoC 
the  bridge  company  entirely  optional  with  the  company.  In  this  caa*. 
recourse  to  "  guiding  dikes  or  other  auxiliary  worka  "  would  be  of  Di 
avail  unless  the  provision  of  a  steam-tug  to  be  constantly  in  waiting 
for  the  assiatance  of  towa  passing  the  bridge,  could  be  required  under 
the  terms  of  the  law. 

That  this  is  the  view  taken  by  the  parties  proposing  to  baild  tbe 
bridge  is  shown  by  the  fact  that  the  Board  on  its  arrival  finds  a  partic- 
niar  site  selected  for  its  consideration,  contracts  made,  and  ta  procesa 
of  execution  for  the  building  of  piers,  even  while  the  Board  is  perform- 
ing the  duty  assigned  it. 

The  following  papers  required  by  the  "  Bales  to  be  observed  when 
application  is  made  pursuant  to  an  act  of  Cougres)^  for  the  approval  by 
the  Secretary  or  War  of  plana  for  a  bridge  or  a  right  of  way,  or  other 
privilege,"  dated  War  Department,  July  31, 1886,  are  transmitted  with 
this  report.  But  as  to  the  legal  sufficiency  of  these  papers  the  Boanl 
expresses  no  opinion.  The  papers  marked  1  aud  2  are  a  part  of  tli<«e 
transmitted  to  the  Board  for  its  iuformatioo : 

(1)  Certified  copy  of  an  act  to  incorporate  tbe  £«ntocky  and  Ohio  Bridge  CoinpaDj. 

(S)  Extracts  froai  the  rucoril-book  ot  the  Ken  luck;  and  Ohio  Bridge  Company,  aboir- 
ingoTgauieatiou,  names  of  present  officers,  and  acceptance  by  (heoompanyof  thepn> 
Tlsionsof  the  acts  of  Congress  of  the  Uuited  States,  approved  December  17, 1872,  and 
February  14,  19d3,  relating  to  tbe  construction  of  bridges  over  tbe  Ohio  River. 

(3)  CertiQcate  tbat  the  notice  of  intention  to  build  has  been  properly  given  by  ih« 
company  as  reqaired  by  law. 

(4)  Certified  extract  from  tbe  records  of  the  Covington  and  CiociDDati  Elerattd 
Boad,  Transfer  and  Bridge  Company,  reciting  that  said  company  has  tranaferred  lo 
the  Kentucky  and  Ohio  Bridge  Company  all  its  right*  and  privileges,  nnder  the  act 
of  Congress,  May -20, 1886,  and  relinquished  to  said  company  its  right  to  erect  a  brid^ 
nnder  its  charter  and  the  act  of  May  SO,  1886,  between  Covincrton  aud  Cincinnati. 
These  extracts  also  show  the  acceptance  by  tbe  Kentucky  and  Ohio  Bridge  Companf 
tbrongh  its  vice- president  of  tbe  Irausfer  and  assignment. 

There  is  also  transmitted  herewith  letters  received  from  the  Loai^- 
ville  Board  of  Trade  and  the  Winifrede  Coal  Company,  protestingagaiogt 
the  coostructioQ  of  a  bridge  between  Covington  and  Cincinnati  which 
does  not  conform  to  the  requirements  of  rhc  general  law  for  bridged 
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vrerthe  Ohioltiver;  also  one  tracing,  abowiug:  additioual  ciirreutob- 
KsratioDS,  and  two  blue  priots  giviog  geoeral  plan  of  bridge  aud  piers. 
Certain  BtAtistics  as  to  the  magnitude  aud  importaace  of  tUe  coal  in- 
terests on  tbe  river  are  expeetM  from  tbeir  representatives,  which  will 
be  roTwarded  as  soon  as  received. 

Tbe  papers  fomisbed  for  tbe  information  of  the  Board  are  returned 
herewith. 
Respectfnlly  sabmitted. 

Wjm.  p.  Ceaighiix, 

Ideut.  Col.  of  Engineers. 
Amos  Stickmet, 

Major  of  Engineera. 
A.  Mackenzie, 

Major  of  Engineer$. 
Tbe  Chief  of  Ehgineebs,  U.  S.  A. 


SUFPLEHENTAL  SEPOBT  OF  BOABD  OF  ENOINEEBS. 

CiNOiNHATi,  Ohio,  October  15, 1886. 
Sib  :  The  Board  of  Engineers  constituted  by  paragraph  1  of  Special 
Order,  No.  134,  current  series,  from  the  Office  of  the  Chief  of  Engineers, 
to  consider  the  plans  and  location  of  tbe  bridge  proposed  Xo  be  erected 
across  the  Ohio  River  between  the  cities  of  Covington,  Ky.,  aud  Cin> 
cimiati,  Ohio,  having  sabmitted  a  report  dated  Cincinnati,  October  1, 
1886,  reassembled  at  that  city  October  13, 1886,  in  accordance  with  tbe 
ibUowinK  instructions,  which  were  received  by  the  senior  member  in 
Baltimore,  Md.,  October  11, 1886,  viz: 

Office  of  trb  Chief  of  ENoraEERs, 

Ukitbd  States  Aitirr, 
WathingUn,  D.  C,  October  9,  1886. 
&B:  The  InoIoBed  copy  or  a  oonunnDication  from  this  office  to  the  Secretary  of 
Wm,  dAUd  October  8,  Iw6,  approred  by  hjm,  in  reference  to  the  proposed  bridge 
iCTOM  the  Ohio  Btver  between  Covington  ana  Cincinnati,  is  fnrnisbed  for  the  iofor- 
EQMioa  and  gnjdancoof  the  BoardofEnKineerscoustitnted  by  paragraph  1  of  Special 
Orie«,  No,  131,  HeadqnartereCorpa  of  Engineers,  current  serieB,  and  recoDveued  by 
I«n«raph  1  of  Special  Orders,  No.  149,  HeoJlqnartersCorpsof  EngiDeer8,of  thiadate, 
at  which  yoD  are  the  presiding  officer, 

Tbe  inatractions  of  the  Secretary  of  War  are  that  the  Board  be  reconvened  at  the 
caclittt  p^ticable  momant  withont  refeceuce  to  the  other  duties  of  the  members 
MBipaaiiK  it,  and  that  it  report  at  Be  early  a  day  aa  the  proper  cuosidetation  of  the 
nbjeet  ml  permit. 

Tei;  lespectfnUy,  yonr  obedient  HerraDt, 

JoHK  G.  Farkb, 

Colonel  of  Engineeri, 
Bvt.  Mai.  Om.,  U.S.  4., 
iit  Charge  of  Office. 
UMt.  CoL  W.  F.  Craighill, 

CmjM  of  Engineeri. 

Office  of  tbb  Chief  of  Enginrbfu, 

United  States  Army, 
Waahinglon,  D.  C,  Ociobtr  S,  1896. 

.        .  le  bridge  proposed  to  be  ereotod  across 

tbe  Ohio  Biver  between  the  cities  of  Covington,  Ky.,  and  Cincinnati,  Ohio,  now  be- 
liire  the  War  Department,  it  in  reapectfnlly  recomintiQUed  that  the  Board  of  Engineers 
HHMtitnted  by  paragraph  1  of  Special  Ordera,  No.  131,  current  series,  from  this  office, 
tn  reconvened  for  the  purpose  of  farther  investlgatLDg  and  reporting  upon  tbe  effect 
theccDstrnction  of  the  bridge  will  have  upon  the  navigable  interests  of  tbo  Ohio  Biver. 
To  this  end  it  would  srem  desirable  that  the  Board  should  ascertain  the  duration 
of  the  periods  of  high  water  wheu,  as  is  alleged,  a  bridge  of  tbe  olevatiou  proposed 
bf  the  plan  sabmitted  will  interfere  with  steamboat  navigation ;  aud  also  from  data, 
"oicfa  It  ie  believed  can  be  readily  obtained,  give  an  approximate  estimateof  thoc' 
-"" eresolting  therefrom. 


u:  Befenins;  to  tbe  plans  aud  location  of  the  bridge  proposci 
Ohio  Biver  between  the  cities  of  Covington,  Ky.,  and  Cine 
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The  Board  should  be  autburised  to  call  upon  the  enciaeer  ofiBoer  in  obarge  of  tbo 
improTemeuC  of  the  Obio  for  any  information  h«  may  poaseM  in  referenoe  to  the  c^nos- 
tioueiovolvedj  and  also  for  saoh  Aid  and  aasiataaoe  oa  his  knon ledge  uid  experience 
may  enable  him  to  forDiah. 

It  is  Bnggeated  that  the  Board  be  reqnired  to  Htate  Ita  TJem  and  reconinieiid»tioiu 


In  CAof^  (^  d^ffioe. 


If  approved,  the  Board  wilt  be  recoDren»d  by  a  telegram  from  this  offloe. 
Very  respectfully,  yonr  obedient  aeirant, 

JoBN  Q.  Pabkb, 

G>Io>mI  of  Enffinetn, 
Bvt.  Maj.  Gent.,  V.  8.  A., 

Hon.  WiujamC.  Endicott,  '-  "' '  '^ 

StcnUiTgo/  War. 


The  Board  baa  tbe  honor  to  sabmit  the  foUowiDg  sapplemental  re- 
port: 

The  iaformation  called  for  witb  regard  to  tfae  periods  of  time  when 
the  river  is  at  sach  a  stitge  as  to  ioterfere  with  steamboat  Davigatioa 
i8  contained  in  tbe  following  table: 

jVi»Ni«r  0/  da^t  in  each  year  from  1859  lo  ISdSiiielMive  when  a  hridsemlk  height  pro- 
potdbg  plana  of  Ike  Ke»tnt^  and  Ohio  BndgeCompati!i(.\0  feet  above  iiglnoatv,  1632) 
for  a  bridge  over  the  Ohio  River  betaeenCoringion  and  Ciniinnati would  pmxmt  th«  pa»- 
tage  of  boate  hartag  lope  of  pUot-houtee  53  feet  above  Ike  waUr-e%rfaee : 
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As  bearing  npon  tbe  subject  of  damage  to  commerce  from  tbe  fixing 
of  tbe  height  of  the  bridge  as  proposed  the  following  letter  of  Captain 
Holloway  is  Hubmitted : 

Cincinnati,  Ohio,  October  14,  1886. 
-  DuAK  SiK :  III  ansner  to  the  several  ijuestious  propoandod  by  your  Board  I  beg  to 
anbmtt  the  foliowiii^r  answera: 

Tbe  steamboats  nhich  would  be  obliged  to  pass  tbe  proposed  bridge  and  their  ton- 
nage are  as  follows ; 
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the  qatsiiouH  rsKiirdiDU  amount  of  rrriijlit  &uil  uumber  of  paasengers 


Carried,  Dumber  of  trips,  and  height  of  pilot-hoasen  I  noulil  say. 

Tlie  Louisville  mail-tiae  steamers  aun  Madisou  packets  import  to  and  export  from 
CiDCinoati  3&i>  tons  of  fVeight  ilaily,  aud  their  pssaetij^er  list  in  aud  out  of  this  port 
will  apptosimato 300  daily.  The  Lx>uiBville  boats  es«h  make  ooe  trip  a  day,  and  the 
Uadiaoa  packets  make  tbtee  trios  a  week  each.  We  have  two  Memphis  boats  in  and 
□at  per  week ;  tbey  bring  in  and  take  out  Of  Cinoinnati  2,000  tons  of  freight  per  week 
and  Mi)  passeDgeis.    The  Kew  Orleans  boats  bring  to  and  take  away  mim  this  port 


Tbe  height  of  the  pilot-booaea  on  our  reij^nfar  at«amera  is  K 
leans  steamers  55  feet.  At  extreme  high  water,  to  oarry  or  - 
have  53  feet  space  foront  daily  packets. 

The  pnblic  landing  place  for  steamers  carrying  on  the  river  trafflo  of  this  port  i* 
bounded  as  follows: 

East  by  Broadway,  west  by  Main  street,  north  by  Front  street,  and  sonth  by  low- 
water  mark.  This,  oonstitdtinE  a  space  of  1,000  feet  rnnniDK  parallel  w)th  the  rirer, 
waa  «et  apart  and  has  been  held  as  a  pabllo  steamboat  whan  since  the  incorporation' 
i>f  Cincinnati  as  a  city.     This  wharf  is  above  tbe  HasiiendioQ  bTtdt;[e. 

When  high  water  preclndes  the  passage  nniter  the  saapeosion  bridge  we  then  handle 
onr  traffic  at  Vine  and  Race  streets  immediately  below  (and  above  the  proposed  site 
of  the  proposed  bridge),  which  is  the  only  place  beluw  the  siiHpension  bridge  that 
atcAmboat  traffic  can  be  handled  at  all.  If  the  new  bridge  is  bnilt  at  the  point  con- 
templated by  its  projectors  at  the  same  height  Sd  the  suspeusioa  bridge  and  without 
a  draw  it  wonld  simply  mean  that  all  steamboats  plying  between  this  port  and  polnte 
below  wonld  be  absotntety  shot  out  from  this  portdnnngaalageot  waiwrln  theOhlo 
Siver  of  50  feet  or  over.  There  is  no  available  laodiDg  at  any  point  in  the  corpora- 
tion of  Cincinnati  below  the  proposed  bridge  «ite  where  tralBo  and  merchandise  oaa 
be  bandied  by  onr  steamlwaU,  for  the  tuosoa  that  evury  bit  uf  space  is  occupied  by 
coal  harbors  and  other  private  interests.  To  do  a  steamboat  traSo  at  an;^  point  In 
the  corporation  of  Cincinnati  below  this  proposed  bridge  wonld  be  impracticable. 

The  additional  cost  to  each  boat,  properly  tnaaned  with  a  Cnllcrew  and  with  an  or- 
dinary trip  offreight  aud  pasnenKOrs,  by  reason  of  their  failure  to  pass  nnder  the  pro- 
poaeil  new  briilgii  in  tinii)  of  high  water,  would  be  |200  per  duy  lor  each  boat  while 
delayed  in  getting  to  the  city  wharf  proper. 

At  the  time  of  the  passage  of  the  special  act  under  which  the  Kentnoky  and  Ohio 
Bridge  Company  propose  bailding  a  bridge  with  height  13  feet  leas  than  is  required 
by  the  general  bridge  law  and  without  a  draw,  tbe  liiiereaCsl  reprvaeut  were  notoon- 
aalled,  nor  were  any  other  steamboat  interests  at  this  port  consulted. 

The  presQDt  height  of  pilot-bon»es  cannot  be  reduced  for  the  reason  that  the  mala 
csIhus  of  the  steamers  can  not  l>e  lowered  without  detriment  to  the  freight,  stowage 
(spscity  ou  deck,  and  tbe  ofQoen,'  quarterB,  or  tesa«,  must  be  erected  Qpnn  the  mam 
fabins,  and  apon  that  the  pi  lot -bo  use  has  to  be  built  in  order  that  the  pilot  may  aee 
fore  and  aft  and  abreast  of  him,  which  the  demands  of  sale  navigation  require. 

All  of  which  is  reepeotfnlly  submitted. 

C.  H.  Hollo  WAT, 
Gweral  Managtr  XI.  S.  MaU  Liite  and  Prat. 

Menphis  and  Cinti.  Fadetl  Co.,  and 

Supt.  Cinti.  PmlintOKth  and 

Big  Sandy  FaoM  Co. 

A  Mackexzu:, 

Major  of  Bttginter*. 

The  Board  ia  called  apou  by  Uie  supplemeDtal  iustractious  to  state 
ite  views  aad  recommendations  iu  regard  to  tbe  propriety  of  constrnct- 
iog  a  bridge  upou  tbe  proposed  plau,  taking  into  coatiduration  the 
magnitade  of  the  interests  iuvolved. 

Tbe  qaestious  Which  arise  in  tbe  discussiou  of  a  proper  method  of 
bridging  a  river  like  the  Ohio  affect  not  only  the  parties  directly  cou- 
cenied  in  the  cost  of  building  tbe  bridge  and  those  whose  property  is 
emperiled  by  it,  but  also  the  very  large  iwrtiou  of  tbe  commnulty 
which  is  interested  in  prices  of  products  and  luercbandiae,  the  deliveiy 
of  which  is  made  more  difficult  and  tberetore  more  costly  by  the  ex* 
istSDce  of  a  bridge. 

These  questions  have  beeu  discussed  for  years,  aud  one  of  the  results 
was  the  framing  and  enacting  by  the  national  Congress  of  a  general 
bridge  law,  which  permitted  the  building  of  bridges  over  tbe  Ohio  Biver, 
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bat  imposed  certain  conditions  for  the  protection  of  the  interests  of 
rirer cotDtnerce.  Theproviaionaof  thialawappeartohave  beeu  adopted 
as  the  beat  possible  solution  of  the  diSQonlt  problem  of  satisfying  as  far 
as  possible  all  parties  interested. 

The  enactment  of  the  Ohio  River  bridge  law  had  the  efi^t  of  pro- 
ducing a  sense  of  security  among  those  who  were  interested  in  the 
navigatiou  of  the  river,  and  made  them  feel  that  there  was  a  well  de- 
fined limit  to  the  extent  to  which  any  fature  bridge  wonld  be  allowed 
to  obstruct  their  traffic. 

In  the  case  of  the  proposed  bridge  now  under  coDsidetation  it  ap- 
pears a  special  act  has  been  secured,  which  contemplates  a  release  from 
certain  restrictions  of  the  general  law.  It  is  stated  by  the  river  in- 
terests that  they  were  not  represented  before  Congress  and  had  no 
knowledge  of  this  special  law  nntil  after  its  passage.  The  Board  con- 
sider t  his  special  law  to  be  permissive  and  not  mandatory,  giving  the 
Secretary  of  War  authority  to  allow  a  modification  of  tbe  general  law 
if  he  should  consider  the  same  proper. 

If  the  provisions  of  the  general  bridge  law  are  such  as  to  protect  the 
interests  of  all  parties,  it  woald  not  seem  expedient,  excepting  in  the 
case  of  abandaat  proof  being  presented,  to  change  the  conditions  for 
the  benefit  of  one  party  and  to  the  detriment  of  others.  It  does  not 
appear  to  the  Board  on  the  evidence  before  it  that  in  the  present  in- 
stance there  is  any  other  reason  for  the  desired  modification  of  the  law 
than  the  wish  of  the  company  to  decrease  the  cost  of  their  bridge. 

If  the  general  law  la  set  aside  in  one  case  it  conid  as  easily  be  set  aside 
in  many  others,  and  the  general  law  itself  would  be  an  injury  rather  than 
a  benefit,  as  it  gives  the  river  interests  a  sense  of  security  which  prevents 
them  from  taking  active  and  timely  measures  for  (heir  own  protection 
in  special  cases. 

The  river  at  the  site  of  the  proposed  bridge  is  now  without  obstmo- 
tion  of  any  kind.  With  a  bridge  of  almost  any  description  a  ganger  t« 
navigation  will  be  created,  more  pronounced  on  account  of  the  location 
in  a  bend  of  the  river,  and  in  a  harbor  between  two  cities,  and  where 
the  smoke  from  manafactories  at  times  materially  interferes  with  navi- 
gation. A  clear  water-way  of  500  feet  on  a  straight  reach  of  river  is 
considered  reasonably  safe ;  in  a  bend  which  requires  the  fianking  posi- 
tion of  a  tow,  the  navigators  contend  that  a  water-way  of  600  feet  would 
be  required  to  aSbi'd  tbe  same  degree  of  safety. 

With  regard  to  tbe  height  of  tbe  bridge,  it  is  to  be  observed  that  the 
distance  of  53  feet  above  high  water  was  fixed  in  the  general  law  ta 
simply  leave  room  under  continaoas  bridges  for  the  pilot-houses  of  large 
steamers,  tbe  chimneys  being  lowered.  Tbe  Board  is  informed  that  od 
some  steamers  the  pilot-houses  are  55  feet  abov»  the  water. 

The  usual  landing  place  for  the  large  packet-boats,  which  ordinarily 
do  not  ascend  above  Cincinnati,  is  just  above  the  suspension  bridge; 
but  there  is  an  entirely  practicable  and  couveuieut  landing  jnst  belov 
the  suspension  bridge,  and  above  the  proposed  location  for  the  new 
bridge,  which  is  used  when  the  river  is  at  such  a  stage  as  to  prevent 
passing  the  suspenwion  bridge. 

Below  the  site  of  the  proposed  bridge  there  is  now  no  practicable 
landing,  and  if  such  landing  could  be  prepared  it  is  claimed  that  it 
wonld  be  inconvenient,  expensive,  and,  in  fact,  impracticable  for  the 
business  of  freight  and  passenger  steamboats.  The  boats  which  nari- 
gate  the  Ohio  Biver  above  Cincinnati  are  generally  of  a  smaller  class 
and  usually  do  uot  pass  under  the  suspension  bridge. 

A  bridge  is  a  permanent  structare  which  must  always  be,  toagreater 
01  less  extent,  an  obstruction  to  the  free  and  nntrammeled  nae  of  the  > 
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river.  Tbc  interests  involved  are  therefore  uot  only  tbose  of  to-dajr, 
but  tboee  which  may  groiv  ap  in  the  futnre.  There  is  no  question  of 
the  ikct  that  the  present  iutert'Sts  requiring  the  construction  of  a  bridge 
acToe^  the  river  are  large  and  should  receive  proiier  consideration,  but 
it  is  believed  that  such  interests  received  fair  consideration  when  the 
geoerol  bridge  law  vas  enacted ;  and  in  the  interest  of  all  parties  who 
are  DOW  or  may  hereafter  be  concerned  in  the  bridging  of  the  Ohio  Uiver, 
it  wwild  seem  that  the  general  law  should  be  enforced  until  it  can  be 
ftiowD  that  its  provisions  are  not  equitable,  and  then  it  shoold  be  re- 
pealed or  changed  for  the  good  of  the  general  public. 

A  carefol  reconsideration  of  the  question  of  the  authority  conferred 
CD  the  Secretary  of  War  by  the  act  of  February  14,  1883,  to  make 
cbanges  in  a  bridge  where  the  site  is  unfavorable,  couvinoea  the  Board 
tbat  a  chanuel-span  of  more  than  SOO  feet  may  be  insisted  upon, 

CONCLUSIONS  AND  BBC0HMENDATI0N8. 

The  Board  is  of  the  opinion  that  the  location  selected  by  the  "Een- 
tncby  and  Ohio  Bridge  Company  "  for  a  bridge  over  the  Ohio  between 
Covington  and  Cincinnati  is  an  unfavorable  one,  and  that  the  plans 
pie^euted  for  consideration  should  not  receive  the  approval  of  the  Sec- 
retary of  War. 

The  Board  knows  of  no  circumstances  connected  with  the  constrnc- 
tiou  of  a  bridge  in  the  proposed  location  which  warrant  an  exercise  of 
the  discretion  given  by  the  s|>ectal  act  or  any  modification  of  the  gen- 
eral.bridge  law  tending  to  lessen  its  requirements. 

If  the  proposetl  site  is  to  be  retained,  one  channel -span  should,  in  the 
interest  of  the  coal  tra^e,  be  provided  giving  a  clear  width  of  water- 
way at  all  stages  of  not  less  than  550  feet. 

1q  the  event  of  the  presentation  of  plans  for  a  bridge  on  the  proposed 
site  with  a  channel  span  giving  a  clear  width  of  water-way  at  all 
stages  of  not  less  than  550  Teet  and  leaving  to  tlio  bridge  company  the 
alternative  of  a  pivot-draw  iu  a  span  next  to  main  span  in  conformity 
vitb  the  general  law,  or,  to  lieti  of  the  pivot-span,  a  high  span  giving 
head  room  of  at  least  53  feet  at  high  water,  it  is  recommended  such 
plans  be  approved.  The  Board  requests  tbat  there  be  appended  to  this 
report  a  copy  of  the  letter  of  Col.  Wni.  E.  Merrill,  of  February  20, 1882,« 
printed  in  Eeport  No.  814,  House  of  Bepreseutatives,  Forty -seventh  Cou- 
gress,  first  session.  This  letter  contains  much  imiHirtant  information 
aud  statistics  and  had  very  great  weight  iu  fixing  the  height  for  bridges 
over  the  Ohio  Biver  nnder  existing  laws.  The  letter  is  especially  valu- 
able, bat  the  whole  of  the  document  might  with  propriety  be  made  an 
a]>pendix  to  this  report. 

The  following  papers  received  by  the  Board  are  transmitted  herewith: 

Letter  fTom  John  A.  Wood  &  Son,  of  Pittsbnrgb,  Pa.,  giving;  certain  statiaticB  oa 
Ui  aoioant  of  coat,  etc.,  panning  Cincinnati  by  river  aiiunully.  Pnileat  from  the 
'-SlcMuboat  OQicerx'  ProtectioD  Asaocintion,"  of  Pittabnrgh,  i^ainat  the  constrDclion 
of  the  proposed  brid({e. 

Lettpra  received  tliroogh  Mr.  Randolph,  obief  engineer  of  (be  Bridge  Cnmnany ;  from 


C.  C.  Waite  and  M.  Ingalts.  of  the  Cincinnati,  Hamilton  and  Dayton, 

Indiaoapolift,  St.  Louia  and  Chicago  Railway  Companies ;  ttom  Cupt.  W.  Houabeil ; 

and  from  A.  Petry,  Kiving  cetlain  gauge-rendinga. 

Written  communications  giving  sttttislica  are  expedited  from  the 
Pittsburgh  Coal   Exchange  and  Cincinnati  Boanl  of  Trade,  and  will 

'BepOTt  of  Colonel  Uerrili'a  appended.     Korthn  report  of  the  Coniraittee  on  Com- 
mon*, see  Annual  Report  of  tbe  Chief  of  Engineers  for  18»2,  pagm  SOOI-SOIO. 

8873  ESO  87 165  ,   ,,^^^  ^ ,  GoOl^  It' 


SbZb     BBPOBT   OF   THE   CHIEF   OF    ENOINEEBS,  U.  8.  ABMT. 

be  forirard4>d  as  soon  as  received.  This  informatioa  was  before  t^ 
Board,  bat  Dotiu  sach  form  as  to  admit  of  being  sent  with  report.  R 
bae  not  lieen  deemed  proper  to  delay  the  report  tor  tiie  papers  expected) 
bat  they  Bhoald  properly  be  considered  in  nonnection  with  the  qaeatkB 
at  iseao. 
Bespectfully  sabmitted. 

Wh.  F.  GBAtaBii.t., 
Lieut.  Col.  of  Enffin«en. 
Amos  Sticeney, 

Major  of  Ungtueen, 
A.  Mackenzie, 

Major  of  Enginem, 
The  Chief  op  ENaiN&Bea,  U.  S.  A. 


V   KNGIHKKBS. 


Unitbd  States  Enoinbkr  Office, 

CinitRMfi,  Okio,  Febnary  20,  186). 
)mit  the  following  report  uihiii  Hodbs  bill  If o.  Mfc 
I,  a  cop;  of  nhich  was  received  at  this  oflSceiridl 


19  tbe  Ohio  Biver  «M 


General:  I  have  Ibe  honor  tosal 
Forty-sevenlh  Cougtess,  first  seaaioi 
departmeDt  lett«c  of  the  Sit  intttant. 

The  law  that  Don  governs  (he  construDtion  of  bridges 
passed  December  17,  IH73. 

The  projKised  act  is  snpplementarj  and  iidditional.  It  does  not  abolish  the  existiif 
law,  bul  merely  adds  to  the  iiresent  authorized  sCroctiirea  two  other  styles  of  MdM 
leaviDfc  to  bridge-builders  tbe  privilege  of  cboosmg  from  among  all  tbe  legaliwl 
atylet  that  particniar  ODenhiob  may  1»8t  enit  the ir  convenience. 

To  assist  in  comurehendtag  the  provisions  of  the  existing  brid^  law,  and  the  ad 
tlouB  iactuded  in  tne  proposed  amendatory  act,  I  have  prepared  the  following  tabate 
ataiement. 

It  will  beobserved  that  tbe  proposed  act  affieeta  only  such  bridges  as  are  now  reqoinA' 
to  have  high-water  draws,  which  ^'**  nirt**  mK^^u  »»r.-.>  fi..^  j^i.i»  i...i»«  «l.>  o:.«-.«.»f 
Saspeneion  Bridge. 


■e  those  which  cross  the  Ohio  below  the  CincinnaH 


S^lss  of  brtdxa  sathOTlsvd  by  sot  of  Deoembsr  IT,  IBTl. 


PJttabnrtib  to  nioDtb 
orBigSaiKlTjtiTer. 
Maalh  or  BiK  Sandy 


TiroeletrDpeninga 

otiaorMisocb. 


io  obaoKe  In  prvseot  law. 


I  All  Bpsns  t<i 


« throsgh  spuia. 


Tbe  question  of  the  kind  of  bridge  that  should  be  erected  across  the  Ohio  Biver  hM 
two  sidus,  the  coinmercinl  and  tbe  eoRineeriDg,  And  an  intelligent  discnssion  of  t^ 
proposed  taw  requires  that  both  of  these  sides  should  be  fairly  presented.  Imnisdi- 
ately,  therefora,  n^u  tbe  receipt  of  the  bill  id  qnestion,  I  sent  copica  of  tbe  same  ta 
all  the  representative  commeroial  bodies  of  tbu  Ohio  Valley,  roqoestiag  nn  expreuioii 
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of  opiuioD  an  to  its  pruvisions.  I  inclune  heninilh  the  replies  reoeived  from  Ibe  joint 
uMimitteeof  (he  Cliauilier  of  Cammeroeaud  the  Coal  Exchaiige  of  Pittslmrgh,  from 
tbe  Board  of  Trade  of  OnllipoliB,  from  the  Board  of  Trade  of  CiDciaiiatlCDOnoiirred  Id 
by  tbeChaojlMT  ofCummeioc),  and  fnim  the  LouiBvillo  Board  of  Trade.  The  codoId- 
BOBS  of  ibeee  budiea  may  be  concisely  slated  as  follonii : 

TIm  riter  interests  of  Pittsbareh  state  that  no  form  of  low  drav-bridge  is  admisal- 
ble  under  aof  circa mstauces.  The;  reoommeod  that  the  pteseDt  law  be  so  cbaDged 
ia  ta  require  that  all  bridses  shall  have  ttoo  clear  openiaga  of  500  feet  ea«b,  ana  a, 
bnght  abore  high  nat«r  of  45  feet. 

Tbeiiver  intetestsof  Gallipolia  wholly  oondomn  low  draw-bridges,  but  spproreof 
ilw  bigh  bridge  with  400-foot  Spans. 

Ttw  river  iutereataofCinoinnati  likewise  □aqaalifiedlycoDdernDtbe  second  altem^- 
lice  in  tho  proposed  act,  the  low  draw-bridgo,  but  approve tbe  proposition  to  turreass 
tttt  bmght  of  bridges  and  to  abandon  the  hiEb-water  draw,  provided  the  channel- 
opeqiog  b«  increased  to  500  feet.  They  think,  however,  that  a  height  of  <;2  feet  above 
hi^  water  ia  onneoessary,  and  that  a  height  of  53  feet  woald  answer  every  need  of 
uvigation. 

Tbe  river  intereats  of  LonisviUe  object  to  any  change  in  the  present  law,  nod  spe- 
cially eandeinn  the  low  draw-bridge. 

BMbre  proceeding  farther  it  is  adviaable  to  give  a  brief  description  of  the  leading 
kisdaof  navigatioa  on  the  Ohio,  as  the  ailaptabtlity  of  any  style  of  bridge  to  the 
•«iit4  ol  navigation  can  not  be  determined  nntil  the  characteristics  of  that  naviga> 
tiOD  ue  nndetstood. 

{"rrtMbly  the  most  important  river  interest  on  the  Ohio  iaihe  trsneportation  of  coal. 
Alibwgh  the  total  value  of  the  coat  transported  is  small  as  compared  with  that  of 
WhrrsGipmentB  by  river,  this  interest  exceeds  all  others  iu  importance,  as  cheup  fael 
tothe  foandatioQ  of  all  mannractnring  prosperity,  and  the  manofacturin^;  interests  of 
tbeObio  Valley,  which  aro  already  very  large  and  are  daily  becoming  more  impor- 
tant, ate  wholly  dependent  upon  the  river  for  fuel.  There  are  namerons  railroads,  in 
til diiHCtions,  that  pass  thn>ui;h  rich  coal  basins,  but  they  never  allempt  t«  supply 
cmI  except  during  the  occasional  coal  famines  which  succeed  loug  periods  of  low 
'  TUw.  They  find  it  imposseble  to  compete  with  the  rlvcrdnrincagood  boating  aea- 
m,  and  hence  have  not  provided  themselves  with  facilities  for  handling  coal.  It  is, 
I  Ibtrafore,  of  national  importance  that  no  avoidable  obstacle  sbonld  be  plao<-d  in  the 
■  ■jtyoftbe  cheap  transportation  of  coal  by  v-'-~ 


"Hie  method  of  bringing  coal  from  the  mines  on  the  Monongahela,  the  great  Ka- 
m*  ha,  and  the  Obio  itself;  is  to  load  the  coal  in  barges,  collect  these  barses  into  fleets. 
udpasli  them  down  the  river  by  large  tow-boats.    Above  LonisviUe  the  tle« 


iD]pose<l  of  from  six  to  sixteen  baigcs,  covering  an  area  of  from  one  half  aa  acre 
»i  111  acre  sua  oue  third,  with  a  width  of  from  75  to  100  feet,  and  a  length  uf  Irom  400 
Id  fiDU  feet.  Ad  average  fleet  of  ten  barges  brings  to  market  120,U00  bushels  or  4,500 
tcii  of  coal.  Below  Louisville  the  river  is  wider,and  tbtreare  as  yet  no  bridges:  it 
a  Ibcrefore  the  rule  to  double  the  size  of  the  fleets  which  carry  fnel  from  Louisville 
M  Kfw  Orleans  and  other  cities  and  towns  on  the  Lower  Mississippi. 

It  )^  for  this  oouimerce  that  wide  s|)anB  are  needeil.  No  special  provision  fur  height 
it  required,  as  tow-boats  ate  always  lower  than  flrst-claas  passenger  steam-boats, 
^^tevcr  height  wilt  suit  the  latter  will  necessarily  snit  the  former;  and,  conversely, 
Ike  widths  neceasaiy  for  coal  fleeta  will  more  than  euflloe  for  passenger  aud  ttright 

It  is  claimed  that  for  safety  coal  fleets  shoald  have  channel  spans  of  500  feet,  aud  in 
■biattaim  I  fully  agree.  The  necessity  for  such  an  increase  in  width  on  the  jiverbe- 
ln'  LoDtsviUe,  where  coal  tows  are  doubled,  is  tun  eppatvnt  to  need  much  discassioD. 
Kq  liridge  has  thus  far  been  built  on  this  part  of  tbe  river,  allhongb  one  has  been 
HIboriird,  and  is  now  under  con  struct  ion,  at  Hendersuu.  The  jirojectors  of  this 
l'"dg^  ai  the  urgent  request  of  the  representatives  of  the  Pittsburgh  UoalEvcbange, 
Tolnntarily  aamed  to  increase  tbe  cbanoelspan  so  as  to  give  a  clear  openingnf  GOU  feet. 

Atove  Loaiflville  the  matter  rests  on  difturent  grounds.  There  is  no  difficulty  for 
'"  qiper  river  coal  fleet  to  nin  doriug  daylight  tbe  rthaunel-fipBu  of  any  properly 
localeil  bridge  givins  aclear  opeuingot  400ftet,  but  it  is  not  at  all  an  easy  matter  to 
^oudnriuz  the  night.  Under  tbe  present  distribntluu  of  bridges  across  tlin  upper 
Obia,  coal  snippers  select  snch  hoars  of  starting  and  such  rates  of  travel  as  will  en- 
*1>I«  them  to  reach  each  liridge  during  daylignt.  A  bridge  has,  however,  just  been 
uthoriied  at  the  month  of  tbe  Qreat  Kanawha,  which  is  at  such  a  distance  f^om  the 
"^l  bridge  above  (that  at  Parkersbnrg)  that  it  will  be  almost  iinpossibte  to  avoid 
taxing  it  at  night  unless  the  fleet  isstopped  to  await  daylight.  Bnt  it  ia  not  an  easy 
■''liter  to  land  a  coal  fleet  at  any  time,  and  enitable  landings  are  not  always  avail- 
■^  Even  should  it  be  found  practicable  to  make  a  landing  the  result  would  be  a 
I^Mof  twelve  hon»  in  passing  the  bridge.  It  is  possible  that  the  running  of  bridges 
U  night  mav  bo  facilitated  by  additional  lights  on  the  bridge  and  on  the  banks,  bnt, 
>no  at  the  beet,  any  bridge  bnilt  in  a  section  of  theriver  that  is  now  habitually  mn      ^•-.  ■ 

,    hvCaOoi^le 
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at  aighb  most  either  caaw  an  sxpeOBive  increase  in  tbe  length  of  the  Toyag*  or  eitn 
hazard  to  life  and  propert;.  Even  Vtth  thu  preaeut  sjrBtem  of  daylight  ranDing  then 
u  no  bridge  over  the  Ohio  (except  the  two  saepeoslou  bridi^es}  which  hae  not  a  nC' 
«rd  of  iioMa  lost  against  ite  pieis,  aod  io  a  few  cases  tbeie  baa  been  ioM  of  life.  Il 
mnst  not  be  forgotten  that  every  additional  bridge  is  an  addilianal  and  iad^itmifi 
obatructiou  of  an  eiistina  navigatioD  of  immense  valne  to  (he  oomnnnilies  whicb 
are  Biipplird  by  it  nilh  cheap  fuel,  and  benoe  tbe  importano»  of  adding  a«  litt]«  t« 
poHeible  to  a  burden  already  oppretisiTe. 

For  thin  reason  I  am  ilecidedly  of  the  opinion  tliat  the  channel-spans  of  »U  fiitnn 
bridges  over  Ibe  Ohio  Bivurehoald  give  clear  openings  of  500  feet;  but,  on  the  other 
haod,  I  tbiok  out  such  span  is  enough,  provided  the  whole  bridge  ia  bailt  as  • 
"tbroiigh"  bridge.  Tbe  effect  of  each  n  law  outbo  cost  of  bridges  bnilt  nnd^  it  will 
be  discussed  furlber  on. 

Upou  lho(|iiustiou  ctheigkl  the  steamboat  men  of  Cincinnati  and  Lonievilte  an  tb* 
best  authovilles,  as  Pittsburgh  tow-boats  are  always  lower  than  tbe  packet*  wh^ 
ply  between  Cincinnati  and  New  Orleans.  When  preparing  the  first  dranght  «f  tfas 
present  bridge  law,  the  Board  of  Engineers  retognized  the  fact  that  tbe  heights  pre- 
scribed were  iusufQclent  for  the  lurge  steam-boat«  which  run  on  the  J.iOwer  Ohio  sad 
tbe  Lower  Mississipiii,  and,  la  order  not  to  stop  such  boats  during  high  watery  tbtj 
inlrodnced  the  provision  that  tbe  bridges  below  Cincinnati  sliould  also  be  provided 
with  a  high  water  draw.  There  was  no  necessity  for  such  a  provision  above  Cineia- 
nali,  as  tbe  boats  running  on  that  part  of  (he  river  are  much  lower  tlian  tfaoce  wbkk 
run  to  New  Orieaos. 

While  thin  bigh-water  draw  is  a  neoesslty  in  bridges  of  the  present  legal  height 
above  high  water,  it  is  undeniable  that  a  draw-apau  is  a  nuisance  and  a  danger  both 
to  the  railroads  -that  must  bnild  and  operate  it  and  to  tbe  steam-boats  which  most 
pass  through  K,  The  draw  of  tlie Cincinnati  Southern  Hallway  bridge  is  well  located. 
and  is  equipped  with  a  steam  engine  for  handling,  ami  yet  on  several  occasions  pas- 
monger  packets  have  barely  escaped  seiioua  accidents  in  passing  It.  Any  incrcaae  in 
the  height  of  bridite  that  will  make  draws  uuuece8sar3'  will  be  a  boon  to  both  pat- 
ties,  but  the  increase  should  not  be  so  great  as  to  prevent  tbe  construction  of  tb« 

AIT  Obiu  Biver  st«am-hoata  are  now  equipped  n  ith  apparatus  for  lowering  Ihtir 
chimneys  so  that  their  tops  ahalt  come  below  Ibe  tops  uf  their  pilot-haaaes,  uidif 
Buffirieut  room  be  given  to  pass  tho  latter  it  will  be  unnecessary  to  have  a  draw. 

Tbe  following  table,  originally  prepared  In  November,  18TT.  for  use  in  discaHiiig 
tbe  proposed  bridge  at  Evansvilfe,  giies  the  height  of  tbe  [lilnt-houBes  of  the  largest 
Bteam-boats  at  that  time  mouiog  between  Ciucinnatl  and  New  Orleans: 


Cliarlci 

Kubsrt     i 
t9.«2  i 

Slier™. 

67.3* 
110.10 

-"^sr 

A       r     r 

tMtt 

H.54 

festt-ii,::-.;:;::-.;:: 
S,':;'&..7r'.::;::---.-.::;; 

Top  of  atave-plpe 

V.'.V.'.VV.'.'.'.'dl-. 

do... 

do... 

ilo... 

M,<7 

S5 

All  tbe  above  measorementfl  are  fiom  tbe  light-dranght  and  water-line,  and  will  be 
lessened  in  propoitiou  to  the  load  which  the  ooat  lua;  carry.  The  first  three  IkuU 
were  meoanred  here  by  one  of  my  assistants,  and  the  measurements  of  the  7k(nq>M> 
Bean  were  furnished  by  M^or  Howell,  Corns  of  Engiueers,  stationed  iu  New  Orlesna. 
Tbe  only  measures  given  in  the  above  table  which  need  be  considered  are  those  ia 
the  first  line,  as  the  whole  of  the  fancy  work  of  the  pilot-bouses  can  Ite  omitted  if 
necessary,  aud  the  whlstSes  and  stove-pipes  can  either  be  out  down  or  lowered  like  tlM 
chimneys.  • 

The  first  three  boats  are  among  the  largest  for  which  provision  need  be  made.  Tbt 
Thompton  Dean  has  not  been  to  Cincinnati  for  many  years,  and  she  will  probably  end 
her  dHys  in  the  Liower  Miasissippi,  The  extra  height  of  her  pilot-honse  ia  nnnecesssr;, 
and  need  not  be  duplicated  in  future  boats  of  her  class. 

It  is  no(  likely  that  auy  large  steam-boat  would  pass  an  Ohio  Biver  bridge  dnriogi 
great  flood  with  a  less  Immersion  of  her  light-draught  watet-line  than  '2  feet,  and 
hence  we  may  conclude  that  a  height  above  high  water  of  5J  feet  would  answer  every 
necessary  requirement  of  navigation,  even  in  extreme  floods,  and  moke  the  draw  un- 
nifcessary.  It  is  evident  that  Uie  height  proposed  in  the  amendatory  act,  ti'ii  feet  above 
higb  water,  is  at  least  0  feet  higher  tbnn  need  l>e. 

The  provision  of  107  feet  above  low  water  la  auperlluons,  and  should  be  omitted 
altogetlier.    If  bridges  are  so  arranged  that  boats  can  pass  under  them  at  all  timet. 


3' 
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262» 
e  higb  wat«r,  it  is  evidcDtly  uuneceuBr)'  U>  make  any  provision  at  all 

liio  follooiDgtablegivmtbereailiagsof  bigh  kodlow  irftter,  aod  the  maiimDm  o»- 
cillatiom  ftt  oen»in  poinUwitDio  tlie  r^OD  covered  by  thepmpoBod  amendatory  act : 


HlKh  wmr. 

Lew  Kater. 

^SS. 

T«r. 

rt»ii\af. 

Ttu-. 

Um. 

c^.-. 

Fat 

40.  n 

M.29 
S3.N 

IW.« 

im 

is 

l.W 

— 1.»0 

ISU 

1871 

'"S.. 

r,  It  is 

lution  exceeds  45  feet.    The  unlv  case  of  thoae  given  abuve  in  wbicbtbebeigbt  above 
loir  water  wunld  control  is  at  tbe  head  of  the  falls. 

If  the  proposed  reduction  to  bS  feet  above  high  water  be  adopted,  the  following 
wonld  be  the  corresponding  heights  bIiovb  low  water  of  bridgcv  built  at  tbe  places 
named  in  the  table: 


Abo 

•  bl£b 

Abovakiw 

This  table  shows  that  if  bridges  were  anthonzedtAdiapeDse  withdraws  ttben  raised 
to  a  height  of  Ki  feel  above  bign  water,  thjsallenialive  inelbodot'  conHtructiun  would 
probably  l>o  adopted  at  all  the  points  uanied,  except  at  Cincinnuli  auil  at  tbe  footof 
the  falls,  at  both  of  which  points  tbe  oscillatiun  is  exci'SHivf.  There  would  be  nothing 
to  prevent  tbe  adoption  even  at  these  locstitii-s  of  tbe  bigb  briilgo  nit  hunt  draw,  bnt 
ilu:  height  teiiuired  would  be  so  great  and  the  length  ot  tbe  upproacbes  ho  tDUcli  in- 
creased that  it  is  alt^getherprobsbletbut  bridge-builders  would  pn-f»r  to  build  under 
the  present  law. 

INCRBASBD  COST  OV  SOO-fOOT  SPANS. 

Thas  far  this  report  has  conuidored  only  the  neoesaitiKH  of  navigation.  Justice  re- 
■inires  that  tbii  greatlaud  tr;tuiiportutiuu  routes,  for  whose  use  hiiilgus  aru  built,  should 
uot  be  forced  into  uureasouaOle  and  excesaive  expenditures,  and  the  proposed  increaae 
in  chaQuel  water- way  should,  therefore,  be  examined  from  their  stuud-point. 

Ill  wbat  precedes,  while  I  have  chiefly  discusxed  the  question  of  uu  af (era (iDe  method 
■il'  construe tiou,  wbieh  need  not  be  adopted  unless  bridge  companies  Und  it  for  their 
interest  tn  do  so,  1  huve  also  advocated  a  change  both  in  the  present  Jaw  and  in  the 
propusL-d  auiGudatury  law,  so  that  all  future  bridges  over  the  Ohio  sbali  have  channel- 
spans  giving  aclear  water-way  of  500  feet.  My  reaaous  lor  this  proposed  luereiise  have 
lieen  stated,  and  it  only  ruuiaius  to  examine  into  the  iiueation  of  theeU'ectof  such  an 
increase  apon  tbe  coat  I'f  bridges.  KoquesLiou  of  practicability  is  involved,  as  one  cf 
the  latest  bridgra  over  the  Ohio,  that  at  Cincinnati,  built  in  1677  by  tbe  Cincinnati 
isoatlietn  Railway,  has  such  a  chanuel-spau,  and  the  bridge  just  authorized  at  ileu- 
tlerxou  is  also  to  have  a  500-foot  span,  this  concession  having  been  vol  uutarily  made  at 
the  re'iueiit  of  coal  shippeia. 

As  Ibe  only  trnas  bridge  thus  far  bnilt  in  the  United  States  with  a  &00-foot  water- 
way ('dO-fuot  span)  is  the  ouu  at  this  city,  just  mentioned,  I  applied  to  the  chief  en- 
giuevr  uf  that  railroiut  fur  an  estituate  of  the  odditio»al  cost  of  that  span,  takitig  into 
voiuideration  the  coirreepoiiding  reduction  in  the  length  of  tbe  adjacent  spans.  The 
calculation  is  i^ecesHarily  ouly  approximate,  since  the  cost  of  the  bridge,  as  originally 
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deaigned  with  a  400-foot  niaD,  coald  b«  d«t«rmiDed  onl;  by  Mtimate.  He  oonolndn 
tbat  the  extra  coat  was  139,891.  As  the  price  of  bridge  work  has,  however,  Jn<ii«a«e4 
Binoe  the  buildiDg  of  IhU  brtdKe  from  7  cents  to  about  9  cents  per  ponod,  the  present 

coBt  of  a  like  cbaoge  would  be  $51,289. 

Id  round  uumbera  wc  may  OMurae  that  bridges  over  the  Obio  with  tbeir  apDroachee 
Tary  in  cost  from  $HOO,000  to  |1,500,1>00,  depcndiug  upon  the  looaUty  and  npon  the 
prevailing  prices  of  labor  and  material  at  the  time  of  cons  tract  ion.  The  additional 
cost  of  a  500-foot  water-way  is  theretbre  &oni  3  per  cent,  to  6  per  cent,  of  the  coat  of 
the  bridge,  wbich  is  certainly  very  small  in  view  of  the  great  increase  of  safety  to 
DavifEatiou  which  will  r^snlt.  It  la  therefore  evident  that  a  law  increasing  channel 
openings  to  500  feet  conld  not  be  considered  as  oppressive. 

Iq  the  bill  intioduced  by  Mr.  Towoshend,  it  is  providedthat  alfof  the  spans  of  the 
bigh  bridge  shall  have  4i>0  feet  of  clear  width  of  watrr-way.     In  my  judgment,  4M) 


If  any  addiiional  legislation  is  to  be  had  on  Obio  Kiver  bridges,  advantage  ^onld 
betaken  of  the  opportunity  to  reoiove  whatever  defects  have  been  discovered  in  the 
present  law  dnriog  the  ten  jearsof  its  existence.  Under  this  taw  have  been  built 
the  railroad  bridges  at  Buavcr,  Pa.,  and  at  Cincinnati,  Obio  (Cincinnati  Soulbem); 
and  tbe  bridges  at  Point  Pleasant,  W.  Va.,  at  New  Albany,  Ind.,  and  at  Uendeison, 
Kv.,  have  been  authorized.  All  of  tbose  bridges  have  been  reported  upon  by  Boards 
of  Engineers,  and  in  every  case  I  have  been  a  member  of  suob  Boards. 

Tbe  following  defects  have  been  discovered : 

1.  All  tpaiu  tnoitldbB  "tkrough"  ipitnt. — Tbe  present  law  requires  only  the  chanoel- 
span  to  be  a  "  through"  span.  If  alt  of  tbe  spans  were  "through"  spans,  asceDding 
Bt«am- boats  and  tows  could  pass  under  any  span  and  thus  save  delay  and  danger  en 
ooltisiouin  case  descending  boats  were  approaching  the  cbaunel-span.  Ail  oftbespuis 
of  the  Ciuciunati  Southeru  Bridge  were  volnntanly  made  "through"  spans,  lunch  to 
tbe  advantage  of  uavigntion ;  and  thero  is  no  reason  why  other  bridges  ehonld  not  b« 
Bimilariy  coustmcted,  Tbe  diSerence  in  cost  is  very  little,  while  the  difft-rence  id 
adapteiluesif  lo  navigatiou  is  very  great. 

•J.  Beiglil  akoulil  be  meaturttl  to  liictit part  of  thetpan, — The  present  law  requires  that 
measurements  be  made  to  the  ''  boltuiu  chord  of  the  bridge."  As  most  bridge*  are 
now  biiitt  witti  tbeir  road-way  hearers  suspended  below  the  bottom  chord,  tbe  word- 
ing should  he  changed  ns  indicated,  in  order  that  the  full  height  contemplated  by  tbe 
law  may  be  preserved. 

3.  Beit-pier§  for  dravi  tchen  open — Bridges  with  draws  should  be  required  to  have 

Eroiectiou  or  rest-piers  al>ovo  the  pivot-piers,  and  the  space  between  these  twosbould 
e  filled  with  crib-work  or  with  float,  so  that  boats  may  enter  tbe  draw  with  safety. 
This  arrangement  baa  bi'eu  made  at  every  bridge  over  the  Upper  Mississippi,  and  was 


prescribed  for  tbe  Cincinnati  Southern  Bailroad  Bridge  by  the  Board  of  Engineers 
who  reported  upon  it.  Tbe  Secretary  of  War,  however,  did  not  iusiston  this  protec- 
tion-pier, as  bo  was  nvidcul  ]y  uncertain  as  t«  his  right  to  do  so,  attboagh  ho  warned 
the  trostees  that  if  bo  omitted  it  the  courts  of  law  might  enforoo  itf  oonstruction. 
This  pier  wua  omilted,  aud,  as  a  consequence,  tbe  passage  of  this  draw  is  considered 
by  all  boatmou  as  uxtra  haiiariiaus,  and  is  greatly  dreaded.  According  to  general  en- 
gineeriug  practice  such  piers  are  essential  and  necessary  parts  of  every  draw-  bridge ; 
and  as  tlieir  existence  is  necessary  to  the  safe  passage  of  the  draw  tbeir  ooDstrDction 
should  1)6  enforced  by  law. 

4.  UnobsirucUd  accef  to  draw. — It  is  also  essential  that  the  approaches  to  the  draw- 
span  should  not  be  obstructed  by  boats  or  fleets  moored  to  the  bouks  iu  the  near 
vicinity  either  above  or  i>elow.  The  passage  of  the  draw-span  of  Hie  Cincinnati 
Southern  is  seriously  enibairasMd  by  a  large  fleet  of  coal- barges  which  is  babitnally 
moored  just  below  tliis  bridge,  completely  closiug  one  of  the  draw-spans  and  jeopard- 
izing tbe  use  of  tbe  other.  As  the  construction  of  Ihe  bridge  has  forced  steam- boats 
to  go  to  this  shore,  tbe  owners  of  tbe  bridge  should  have  estioguisbed  the  right  of 
private  wharfage  along  a  distance  of  at  least  two  boat-lengths  (say  TOO  feet)  above 
and  below,  so  that  steam-boat  men  would  not  havu  the  fear  of  colltgiou,  in  addition  to 
the  natural  and  ineritable  dangers  due  to  tbe  swift  currents  of  high  water. 

f>.  Additional  aoftgaardi  at  objeolioaable  iilet.~It  sometimes  happens  that  the  neeea- 
sitiea  of  raiiroails  require  them  to  bridge  tlie  river  at  places  where  the  currents  are 
nnusnally  variable  and  the  natural  diflScnities  of  navigation  are  very  great.  In  sneh 
oases  the  safety  of  navigation  may  require  the  Secretary  of  War  to  refuse  his  ap- 
proval of  tbe  construction  of  the  bridge  unless  Ihe  dangers  of  tbe  proposed  atroctnre 
are  overcome  by  increasing  the  width  of  the  channel-span,  or  by  building  anxiliary 
works  to  protect  navigation  from  cross-currentsor  similar  dangers.    This  wasnotably 
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the  case  at  the  Beaver  Bridge,  and  the  Board  of  EnKioectB,  rather  than  wholly  ood- 
il-'mn  tbe  bridge,  recommeDaed  that  the  water-way  be  iooreaaed,  and  that  a  galdiojg 
like  be  built  above  the  left-hand  ohaanel  pier.  The  bridge  oompaoy  aeoept«d  tbis 
subtioD  of  the  problem,  aod  built  the  bridge  with  the  laereaaed  water-waj,  bat 
vifioal  tlu  gtiidiag  dike,  which  latter  they  hare  practically  lefoBed  tooonetmct. 

The  Secretary  of  War  referred  the  qaentioD  to  tbe  Judge-AdTOcate-OeDeTal,  and  the 
latter  gave  tbe  npinion  tbnt  tbo  Secretary  had  no  power  to  oompel  the  bridge  com- 
pany to  btiild  tbis  dike.  The  wbole  matter  was  tben  referred  to  CoogriMS,  oat  uo 
action  hae  tbns  far  been  lakeii  io  reganl  to  it.  [Senate  Ex.  Doo.  28,  Forty-«iilh  Con- 
^lesS)  aecond  sMaioD,  and  Report  of  Chief  of  EDgineen,  1880,  page  1849.]  I  consider 
It  TeT7  important  that  the  powers  of  tbo  Secretary  ot  War  in  anch  mattera  ahonld  be 
clearly  decned,  althongh.  in  case  tbe  cbanoel'Spaoa  of  bridges  abould  be  incniaaed  to 
SOD  feet,  it  ia  not  libely  tnat  a  similar  ooatiovorsy  will  again  occur. 

AUENDATOBT  i.CT  PROPOBKD. 

To  fitcllitate  tbe  coDslderation  of  this  boportant  matter  I  hare  taken  tbe  liberty  of 
preparing  tbe  aooompaoyiDg  supplementary  aot,  which  will,  in  my  Indgment,  fully 
meet  the  DeoesBltiee  of  navigation  on  the  Ohio  Biver,  wifhont  Impowug  auueoeasary 
hardens  upon  land  transpoition  aoroaa  that  river. 

Betpeotfnlly  aubmitted. 

WlLUAK  B.  If  KIUIILL, 

Brig.  Gen.  H.  O.  Wbiobt, 

auef  of  EMgiiieen,  U.  S.  d. 

LETTBB  FROM  ATTORNEY  OP  THE  COTINOTON  AND  OINOINNATI  EX^ 
VATED  RAILWAY,  TRANSFER  AND  BRIDGE  COMPANY. 

WASHiNaTON,  D.  0.,  March  9, 1887. 
Deab  Sir:  Beferring.to  yoar  decisioD  that  the  bridge  to  be  erected 
across  the  Ohio  Biver  between  Covington  niid  Cincinoati,  under  the  act 
of  Congress  approved  May  20.  1880,  should  haye  s  height  of  43  feet 
above  higb-water  mark,  and  sbonld  bavo  a  central  span  of  650  feet,  we 
respectfully  Rubmit  herewith,  in  duplicate,  the  plans  for  such  bridge  in 
conformity  with  sach  decision ;  aud  requesting  your  forma)  approval 
thereof,  we  remain, 

Yours,  very  respectfully, 
covinqton  and  cincinnati  elevated  railway, 

Transfer  and  Bridge  Company, 
By  Chableb  H.  Tweed, 
Attorney. 
Hod.  William  0.  Bndioott, 

Secretary  of  War. 

[PItM  ln<li>rumHit.| 

War  Department,  March  10, 1887. 
Beepectfiilly  teferred  to  the  Acting  Jnd'ge- Advocate-General  to  pre- 
pare tbe  proper  formal  license  in  this  case. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Ohi^  Cleri. 

(Seeoud  liidaTHawat.1 

War  Department, 

JUDaE-ADTOOATB-UBNERAL's  Offiob, 

Washington,  D.  C,  March  11, 1887. 
Bespectfnlly  retnmed  to  the  Secretary  of  War,  with  papers  prepared 
as  directed. 

G.  NOBMAN  LBIBBR, 

Acting  Judge-Advocate-GenertU. 
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War  Department,  March  19,  1887. 
Respectfully  referred  to  the  Chief  of  Engineers  to  file  the  acoompa- 
uyingdaplicatec'ipy  of  the  approved  plans  in  his  office.  The  original 
has  this  day  been  sent  to  the  address  of  Mr.  Oharles  H.  Tweed,  attor- 
ney for  the  Covington  and  Cincinnati  Elevated  Railway,  Traasfer  and 
Bridge  Company,  Mills  Building,  New  York  City. 
By  order  of  the  Secretary  of  War. 

John  Tweedalr, 

Chief  Clerk. 


eeport  op  board  of  engineers  on  papers  of  staten  island 
rapid  transit  company,  submitting  plans  and  location  tx)e 
bridge  across  arthur  kill,  staten  island  sound. 

Office  of  Board  op  Bnginbrbs  fob  Fortifications 

AND  FOB  BlVBB  AND  HaBBOB  IhPROTEUBNTS, 

Aeif  I'orh,  September  2,  1886. 
The  Board  of  Enfiineers  has  the  honor  to  acknowle<lge  the  receipt  of 
the  papers  8cnt  hy  T.  M.  Ring,  vice  president  and  managing  director  of 
the  Stateii  Island  Rapid  Transit  Company,  on  July  12,  1880,  to  the  Sec- 
retary of  War,  aubmitttiug  location  and  plaii  fur  a  bridge  ncross  the 
Arthnr  Kill,  with  an  indorsement  from  the  Secretary  of  War  requir- 
ing areport  thereon. 

On  Jnly  20,  1886,  the  Secretary  of  War,  by  au  indorsement  on  this 
letter,  directed  the  Board  as  follows : 

The  matter  U  to  lie  considered  as  if  tbe  Secrelury  of  War  bad  fuU  power  to  chaage  I 
plftDB  or  aubBtilute  others. 

This  indorsement,  therefore,  reqntres  from  the  Board  a  report  ae  to 
what  is  a  pniper  and  admissible  bridge  across  this  water  way. 

The  Board  inspected  the  Arthur  Kdl,  examined  the  Raritan  Bridge, 
and  caused  a  survey  to  be  madeofBaiikwheat  Island.  A  public  meeting 
was  held,  at  which  representatives  of  the  interests  involved  were  in- 
vited to  express  their  views  at  length,  either  orally  or  in  writing. 

The  name  Arthur  Kill  is  applied  to  the  waterway  which  on  the  west 
Bide  of  Staten  Island  separates  it  from  New  Jersey.  With  one  marked 
exception  it  is  nearly  straight,  and  ha^i  a  length  of  13  miles,  a  width 
varying  from  about  600  feet  to  about  3,500  feet,  and  a  navigable  depth 
at  mean  low  water  of  13  feet,  or  of  18  feet  at  high  water.  There  are 
DO  bridges  across  it. 

The  freight  passing  through  this  waterway  is  (1)  that  which  is  de- 
rived from  the  Delaware  and  Raritan  Canal,  and  according  to  the  uffi-  i 
davits  of  It.  S.  Marphy,  collector  of  Delaware  and  Raritan  Canal,  here-  ' 
with,wa8,forl885.1,014,103ton8;  (2)  that  from  Perth  Amboy,which,ao-  i 
cording  to  the  affidavit  of  I.  L.  Fisher,  president  of  Steamer  and  Sailing 
Yessels  Owners'  Association,  is  96  per  cent,  of  2,169,960  tons,  or  2,061,462  '. 
tons,  of  which  76  or  80  per  cent,  is  coal  fromtheLehigh  Valley  Railroad;  j 
(3)  from  the  affidavit  of  A.  C.  Davis,  terminal  agent  at  South  Amboy, 
it  appears  that  2,126,464  tons  of  freight  were  shipped  to  and  from  tliat  I 
point  in  1885.    If  90  jM-r  cent,  of  this  went  through  Arthur  Kill,  it  ■ 
would  be  1,912,918  tons.     If  the  freight  derived  from  the  Raritan  Biver  i 
which  does  not  come  through  the  Delaware  and  Raritan  Canal  be  taken  I 
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as400,000tons(8eeCbiefofEDgtDeer8'Beport,  1884,  page  7S6),  the  aggre- 
gate of  the  items  will  be'5,418,473  tons,  and  wbeo  the  scattered  maDa- 
factnrea  and  indnstries  not  included  tii  the  above  large  amounts  are 
added  the  tons  of  freight  to  pass  the  site  of  the  proposed  bridge  will 
approach  5,750,000  or  6,000,000  tons  annually.  These  are  actual  tons 
of  freight,  and  are  not  the  mere  tonnage  of  vessels  carrying  it,  irre- 
spective of  whether  the  vessel  is  loaded  or  empty.  It  exceeds  the  ton- 
nage of  foreign  commerce  cleared  from  New  York  for  1885. 

The  tonnage  passing  through  Detroit  River  in  1884  (Report  of  Chief 
of  Engineers,  1885,  piige  2109)  was  19,645,271  tons.  This  registered 
tonnage  should  be  reduced  26  or  60  per  cent,  to  give  actnal  freight. 

The  total  touuage  of  boats  and  vessels  passing  over  the  Falls  of  the 
Ohio  at  Lonisville,  Kv.,  in  the  fiscal  year  18S4-~'85  was  256,015  tons; 
through  canal,  1,217,231  tonR;  total,  1,473,246  tons.  (Report  Chief  of 
Engineers,  1885,  pages  1809, 1810.) 

The  freight  received  and  shipped  at  Saint  Loaia  in  the  year  1884-'85 
to  and  from  points  on  the  Upper  Mississippi  was  381,366  tons.  (Chief 
of  Engineers'  Report,  lt585,  page  1665.) 

It  is  thus  seen  tbat  so  far  as  tonnage  is  concerned  this  is  one  of  the 
great  water-ways  of  this  country,  and  indeed  of  the  world. 

Of  the  vast  amount  of  freight  annually  passing  through  Artbnr  Kilt 
probably  nine-tenths  is  in  tows.  These  tows  contain  a  varjtng  number 
of  boats,  barjices,  lighters,  or  other  vessels,  sometimes  reaching  seventy, 
according  to  Mr.  Chase's  affidavit. 

The  large  tows  are  usually  made  up  with  five  vessels  abreast  and  are 
about  eight  vessels  long.  The  dimensions  of  such  a  solid  tow  are  100 
\Aj  135  feet  in  width  by  about  800  feet  long,  carrying  6,000  or  7,000  tons 
of  freight.  When  to  the  length  of  the  tow  proper  is  added  the  length 
of  the  towing  line  and  of  the  tug,  a  total  length  of  about  1,500  feet  re- 
sults. Under  the  plan  submitted  by  the  Stateu  Island  Rapid  'Xransit 
Comp»ny,  such  masses  of  vessels,  100  feet  wide  and  800  feet  long,  and 
towed  in  the  way  described,  are  to  pass  through  a  clear  opening  between 
piers  about  200  feet  wide.  The  experience  at  the  draw  at  the  mouth  of 
the  RaritMU  River,  through  which  but  about  one-third  as  much  freight 
pa.'wes  as  through  the  Arthur  Kill,  and  which  has  207  feet  draw-open- 
ings, is  the  best  guide  in  judging  whether  such  a  bridge  acrof<s  the 
Arthur  Kill  will  be  an  obstruction  to  navigation.  It  appears  from  evi- 
dence given  to  the  Board  that  the  tows  which  come  down  the  Raritan 
River  are  but  about  one  third  the  size  of  those  which  are  taken  through 
the  Arthur  Kill  j  that  these  small  tows  anchor  if  necessary  and  wait 
for  slack  water  to  safely  pass  through  the  Raritan  River  draw.  In  spite 
of  precantions,  it  seems  from  the  affidavit  of  Mr.  Chase  tbat  this  draw 
is  a  serious  obstruction  to  navigation,  and  has  caused  considerable  losses 
from  delays  and  collisions.  In  one  of  the  latter  twenty-one  boats  were 
injured  and  1,000  tons  of  flight  were  sunk. 

The  tows  to  go  nonb  through  the  Arthur  Kill  are  made  np  at  Perth 
Amboy  or  South  Amboy,  and  start  at  the  beginning  of  flood  tide  so  as 
to  reach  Sew  York  on  that  tide.  They  pass  the  proposed  site  of  the 
bridge  while  the  tide  is  running  flood  and  when  any  collision  would  pro- 
duce great  damage.  Tbe  tows  are  much  larger  than  those  passing 
through  the  Raritan  draw,  and  it  is  inipracticuble  for  these  large  lows 
to  anchor  as  the  smaller  one.  do  at  the  Raritan  draw.  Hince,  in  the 
opinion  of  the  Board,  if  a  bridge  were  cousIrncte<l  as  pro[>osetl  with  a 
pier  in  tbe  middle  of  tbe  Kill  it  would  necessitate  a  large  re<luction  iu 
the  sizeof  tows  and  the  consequent  incrense  in  tbe  cost  of  transportation. 
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The  water-way  is  at  present  a  most  important  one,  and  will  be  of  still 
greater  importance  in  tbe  future.  Tbe  removal  of  a  natural  obstnictioa 
so  serious  as  a  pier  in  the  middle  of  the  stream  woald  be  urgently  and 
rightly  demanded  even  at  great  cost.  The  obstruction  is  not  tbere  now, 
and  it  should  not  be  placed  there  to  the  injury  of  navigation,  iu  oi-der 
to  save  a  few  hundreil  thousand  dollars  to  tlie  railroad  compitny. 

The  bridge  proposed  by  the  Staten  Island  Knpid  TranHit  Company  is 
located  about  2,900  feet  below  tlie  mouth  of  the  Elizabeth  River,  where 
tbe  Arthur  Kill  is  about  750 feet  wide.  Starting  from  tbeStaten  Island 
aide  ihe  intervals  between  the  axes  of  its  piers  are,  in  order,  150  feet, 
250  feet,  250  feet,  150  feet;  tbe  large  spans  being  draw-spans,  giving 
between  the  pier-fenders  clear  openings  of  200  feet.  The  height  of  the 
lowest  part  of  tbe  superstruction  is  34  feel  S  inches  above  mean  low 
water. 

Tbe  main  and  sufficient  objection  to  this  plan  is  that  it  places  a  tna- 
fionry  pier  in  the  middle  of  a  water-way  that  is  none  too  wide  now,  and 
that  it  will  require,  after  its  construction,  towing  to  be  done  in  smaller 
tows  at  greater  expense. 

The  following  table,  compiled  ttom  data  furnished  by  the  railroad 
eompany,  will  give  an  idea  of  the  heights  of  smoke-stacks  at  preeeot 
passing  throngU  tbe  Arthnr  Kill: 

The  heights  marked  (*)  are  measured ;  the  others  were  approximately 
determined  as  the  vessels  passed.  The  observations  extcndeit  from  Au- 
gust 7  to  21, 1830,  and  covered  about  12  hours  daily.  Only  steam  ves- 
sels whose  names  were  reported  are  included  iu  this  table;  many  others 
passed.  It  appears  that  of  these  411  passages  57  per  cent,  would  pass 
under  a  clear  headway  of  35  feet,  71  per  cent,  under  40  feet,  and  81  per 
cent,  under  50  feet. 
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The  foDowiiiK  iDformation  as  to  beiebta  of  masts  of  sail  and  tow 
barges  is  received  from  Mr.  Harrison.  Tboee  pausing  from  Philadelphia 
to  New  York  by  the  Delaware  and  Raritan  Oaual  average  aboot  91  feetj 
tboee  of  the  Bee  Liae  Trausportation  CotnpaDy  average  aboat  60  feet. 
Further  details  are  contained  in  his  appended  letter. 

A  bridge  across  the  Arthur  Kill  which  shall  not  interfere  seriously 
wiih  navigation  must  give  a  clear  water-way  in  the  channel  of  the 
stream  as  wide  as  i>ravticable,  in  order  to  permit  the  passage  of  large 
lows  safely  and  freely.  Where  such  tows  are  liable  to  strike  the  piers, 
Ruitable  guides  and  lenders  should  be  supplied.  It  sLoiild  be  higa 
etioagb  above  the  water-sorlace  to  allow  tbe  great  mass  of  the  commerce 
to  go  under  this  wide  span  without  inconveuieuce.  For  masted  vessels 
it  gboiild  have  a  draw. 

Tbe  Board  therefore  recommends  to  the  Secretary  of  War  a  bridge  at 
III*'  site  proposed  by  tin:  Stateu  Islaud  ICapid  Transit  Company,  the 
channel-face  of  who.se  east  pier  shall  be  on  the  Stateit  Island  bulkhead 
or  fihore  line  (these  coinciding  at  tbe  site)  and  whoso  channel-span  shall 
give  a  clear  ot>ening  of  450  feet,  whose  span  next  west  shall  be  a  draw- 
span  giving  125  feet  clear  opening ;  tbe  lowest  parts  of  these  spans  be- 
ing 50  feet  above  mean  high  water.  Tbe  foundations  of  the  piers  should 
be  so  arranged  as  to  admit  fnture  deepening  of  the  Kill  to  20  feet. 
Sach  a  bridge  will  be  au  obstruction  and  an  inconvenience,  but  will  not 
in  any  serious  degree  increase  the  cost  of  trausportation.  It  involves 
Bome  increases  of  cost  to  the  railroad  company,  but  no  more  than  it 
should  bear,  rather  than  infringe  on  the  pre-existing  rights  of  naviga- 
tiofl. 

In  the  opinion  of  the  Board,  no  plans  for  a  bridge  with  a  pier  in  or 
near  the  middle  of  the  channel  should  be  approved. 

Buckwheat  Island  has  been  proposed  as  a  site  for  the  bridge.  The 
objections'  to  it  are  that  on  one  side  of  the  island  tbe  channel  has  but  6 
ftot  of  water,  and  on  the  other  the  channel  is  narrower  than  at  tbe  site 


,y  Google 


2636      BEPORT   OF   TBE   CHIEF   OF   ENQINEERS,  U.  8.  ABUT.  j 

proposed  by  the  Staten  Island  Rapid  Traosit  Compauy,  so  that  th& 
draw-bridge  would  be  impracticable.  ' 

Kespectfully  submitted. 

J.  C.  DVANB,  I 

Col.  of  Engineer!,  and  Bvt.  Brig.  Gen. 

Henbt  L.  Abbot,  i 

Lt.  Col.  ^Engineert,  Bvt.  Brig.  Oen, 

■       0.    B.   COHSTOCK.  I 

Lt.  CoL  ^  Engineers,  Bvt.  Brig,  Oen, 

D.  C.  Houston,  ! 

Lt.  Col.  of  Engineers,  Brt.  Colons 
Waltbe  McFabland, 

Lt,  Col.  of  Engineers. 
The  Board  desires  to  append  to  its  report  the  following  docaments 
received  nt  the  meeting.or  otherwise,  of  which  the  first  six  should  be 
printed; 

*1.  A  nieiuoraa<timi<iD  Arthur  Kill  Bridge,  submUtodby  J.  R.  Cowen,  general  eoiui- 
Bel  of  Baltimore;  odiI  Obio  Railroad. 
•9.  Afflddvits  of  Daniel  C.  Cbaae  and  otbersin  the  interpnt  of  aavigatlon. 

*  3,  Abstract  of  observal  ions  upon  tho  passage  of  vessels  throneb  Artbnr  Kill,  An- 
gnst  7  to  Augnst  il,  1886,  by  Cbnrles  Acfaenbeil,  cbief  i-iigineer,  Btaleu  Island  Railroad. 

*  4.  Sratement  BfTeoting  tbe  foregoing,  by  John  McO,  Sterritt. 
'6.  Letter  of  E.  W.  Harrison,  of  Angust  U,  1886. 

•6.  Affidavit  of  John  P  Arnold  aa  to  number  of  veeeels  pawing  site  of  propowd 
bridge  during  abont  atx  days  in  Jnly  and  Angnsl,  ISSi. 
*7.  Snrvcy  al  Buckwheat  Inland  bv  Lieutenant  Derby. 
■a  MapofnortberupoHiou  of  Arthur  Kill,  188G,  by  E.  W.HarriM>o. 

*  9.  Hap  abowiDg  course  of  vesaels  in  Arthur  Kill,  by  Charles  Acfacobeil. 

(iDdorKoiMit  on  the  Rirs(alDg  lettsr.] 

Office  Chief  of  Engiweers,  ' 

U.  8.  ARMY, 
October  5, 1886. 

Bespectfalty  SQbiuitted  lo  the  Secretary  of  War,  witb  accompanying 
papers  herein  designated  as  a{>i>eiKied,  together  with  previous  papers 
in  this  case.  The  Board  of  Engineers,  in  compliance  with  iutttructions 
from  the  War  Department  of  July  26,  1886,  reiwrts  as  to  what  would  be 
a  proper  and  advisable  bridge  across  the  8taten  Island  Sound,  known 
as  Arthur  Etil,  and  is  of  opinion  that  no  plan  lor  a  bridge  with  a  pier 
in  or  near  the  middle  of  tbe  channel  should  be  approved,  and  further  rec- 
ommends, forreasous  given,  a  bridge  at  the  site  proposed  by  the  States 
Island  Kapid  Transit  Itailroad  Company,  the  channel  face  of  whose  east 
pier  shall  be  on  the  Statvn  Island  bulkhead  -or  shoreline,  and  whose 
channel  s|)an  shall  give  a  clearo|>eningof  450  feet,  and  who.'ie  span  next 
west  shall  be  a  draw  span  giving  125  feet  elf ar  opening;  the  lowest 
part  of  these  spans  to  be  50  feet  above  mean  high  water.  The  founda- 
tions of  the  piers  should  be  so  arranged  as  to  admitof  future  deepening 
of  the  Kill  to  20  feet. 

Such  a  bridge,  in  the  opinion  of  the  BodVd,  will  be  an  obstruction  and 
an  inconvenience,  but  will  not  in  any  serious  degree  increase  the  cost  of 
transportation.  It  involves  increase  of  cost  to  the  railroad  company, 
bat  no  more  than  it  should  bear  rather  than  iufiiuge  on  tbe  pre-existing 
rights  of  navigation. 

Since  the  conclusions  of  the  Board,  resulting  from  a  careful  consider- 
ation of  the  subject  and  of  statements  made,  orally  and  in  writing,  by 
representatives  of  all  interests  involved  regarding  the  requirements  of 
tbe  commerce  and  navigation  of  this  important  water-way,  demand  an 

^  *  Omitted  ;  printed  inSeo.  Ex.  Doe.  No.  IT,  Forty -ninth  Con  grege,  second  session. 
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entire  modiflcatioQ  of  the  plan  for  tbe  proposed  bridge  submitted  for 
approval  by  the  Staten  Island  Uapid  Tmosit  Railroad  Compaoy,  Jaty 
12,1886,  tbrongh  Thomas  M.  King,  vice-presidenC  iind  managing  director, 
it  is  renommended  that  said  plan  be  not  approved. 

JoHK  O.  Parke, 

Colonel  of  Engineers, 
Bvt.  Maj.  Gen.,  V.  S.  A., 

In  charge  of  Office. 

INDOBaKMEMTS  UPON  WEAPPEE  INCLOSING,  FEOM  J.  F.  EMMOMS,  PEESI- 
DBHT,  MAKCH  14,  1887,  TEACINGS  OF  PLAN  AND  LOCATION  OP  PBO- 
PO^B  BHIDGE;  EVIDENCE  OF  INCOBPOEATION  OP  THE  8TATEN 
ISLAND  BAPID  TEANSIT  BAILEOAD  COMPANY,  AND  A(;CEPTANOE  OP 
THB  CONDITIONS  IHPOSBD  BT  THE  ACT  OF  C0NOBE88  AUTHOBIZ- 
I»0  THE   CONSTBUCTION  OF  THB  BBIDOE. 


[FTnttn 


Office  Chief  of  Enginbebs,  TJ.  9.  Abht, 

March  19, 1887. 

Bespectfally  returned  to  tbe  Secretary  of  War  through  the  Acting 
Judge- Advocate  General,  U.  S.  Army. 

Tbe  accompanying  drawings,  showing  plan  and  location  of  tbe  bridge 
proposed  to  be  erected  by  the  Bapid  Transit  Kailroad  Company  under 
the  provisions  of  "An  act  to  authorize  tbe  constiaction  of  a  bridge  across 
tiieStaten  Island  Sound,  known  as  Arthur  Kill,  and  to  establish  the 
same  as  a  postrroad,''  approved  June  16,  1880,  are  believed  to  be  iu  ac- 
cordauce  with  the  requirements  of  .the  art,  and  are  identical  with  those 
to  which  tbe  Secretary  has  given  a  conditional  approval. 

The  papers  sabmitted  by  tbe  presiden  t  of  the  railroail  company  seem 
to  meet  the  reqairomeuts  of  the  rale  of  the  Secretary  of  War  dated  July 
31, 1886.  and  it'  this  be  the  case  there  would  appear  to  be  no  objection 
to  tbe  plans  being  finally  approved. 

J,  C.  DUANE, 

Brig.  Oen.,  Ohi^  of  Engineers. 

[BsoODd  iDdoTHDieDt.  I 

Wab  Depaetment, 
Jodge-AdvocatbGeneeal's  Office, 

Washington,  D.  0.,  May  23,  1887. 
Beepectfully  transmitted  to  the  Secretary  of  War. 
Tbe  evidence  required  by  tbe  rule  of  the  War  Department  being  com- 
plete, and  the  drawings  showing  plan  and  location  of  tbe  bridge  being, 
in  the  opinion  of  the  Chief  of  Engineers,  in  accordance  with  the  re- 
qoirements  of  the  act  of  June  16, 1886,  the  necessary  papers  have  been 
drawn  up,  and  are  submitted  herewith. 

G.  NOEMAN  LlEBEB, 
Acting  Judge- Advocate  General. 

[Third  indorMOient.] 

War  Depaetment,  March  29, 1887. 
Beepeetfally  retonied  to  the  Chief  of  Engineers,  to  file  in  bis  office, 
the  within-retained  copy  of  instrument,  the  original  having  been  trans- 
mitted to  Mr.  A.  B.  Boardman  by  War  Department  letter  of  the  26tb 
instant. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgsins,  •' 

Acting  Chi^  Clerk.      ^ 
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Saiht  LOT7IS,  Mo.,  December  31,  1886. 

Obnebal:  The  Board  of  Eii^neers  convened  by  Special  Order  No. 
195,  Headquarters  Oorpa  of  Engineers,  Deceuiber  m,  18311,  has  the  honor 
to  aabmit  the  following  report  apon  the  question  of  the  character  of  the 
bridge  to  be  constracted  at  Saint  Louis,  Mo. 

The  Board  met  on  December  23,  and  after  reading  the  docaments 
received  from  the  Department  and  examining  the  records  of  the  Engi- 
neer OflQce  at  Saint  Lonia  relating  to  the  snbject,  called  a  public  meeting 
for  10  a.  ni.  on  December  29.  This  meeting  was  contlnaed,  with  ad- 
joumoieutB,  until  2  p.  m.  of  Deceiuber  30,  and  was  well  attended.  Sev- 
eral gentlemen  interested  for  and  against  a  low  bridge  freely  expresaed 
their  views,  which  are  briefly  entered  in  the  miuutos  of  proceedings 
appended,  marked  A. 

The  desire  for  a  now  bridge  at  Saiut  Lonis  appeared  to  be  nnanimons 
among  all  classes  represented,  but  a  diversity  of  opinion  existed  as  to 
its  pioi>er  character.  The  promoters  of  Ifao  bills  now  before  Cougress 
antborizing  a  new  bridge  claimed  that  the  grantees,  being  gentlemeD 
of  the  highest  personal  character,  solected  by  the  Merchants'  Exchange 
of  Saint  Loais,  and  above  all  suspicion  of  unworthy  motives,  should  he 
allowed  by  Congress  the  privilege  of  deciding  the  question  whether  the 
bridge  should  be  high  or  low.  Their  opponents,  while  freely  admitting 
the  high  character  of  the  grantees',  claimed  that  Congress  should  not 
delegate  its  own  prerogatives  and  establish  a  precedent  which  might 
bo  followeil  in  the  case  of  other  cities  lower  on  the  river,  to  tlie  great 
detriment  of  Saiut  Lonis.  The  interests  of  the  free  navigation  of  the 
Mississippi  shonid  be  jealously  guarded  by  Congress  itself,  and  should 
not  be  delegated  to  individnals  liable  to  be  blinded  by  local  considem- 
tions 

Ab  the  instructions  of  the  Board  required  it  to  report  definitely  the 
character  of  the  bridge  to  be  recommended,  this  qaestion  was  waived, 
and  the  nrgameuts  for  luid  against  the  low  bridge  were  presented.  Id 
brief  they  may  be  thus  stated ; 

ABGHHENTS  FATOBINa  A  LOW  BBIDOE. 

(1)  The  great  necessity  for  a  new  bridge  is  to  break  the  disorimi- 
natiou  against  Saint  Louis  now  made  by  the  freight  tariflT  over  tie 
existing  bridge,  which  ia  onerous  and  oppressive  to  the  city.  Hence, 
to  favor  competition,  economy  in  construction  and  operating  is  of  the 
first  Jtuiiortauce.  The  advocates  of  the  low  bridge  claim  that  the  differ- 
ence in  cost  between  the  two  kinds  of  structure  is  probably  greatly  in 
favor  uf  a  low  bridge.  They  submit  an  opinion,  without  any  detailed 
estimates,  from  Mr.  E.  L.  Corthell,  C.  E.,  placing  the  cost  of  a  low 
bridge  at  (1,500,000,  and  of  a  high  bridge  at  60  per  cent,  more,  without 
including  the  increased  cost  of  land  approaches  for  a  high  bridge. 

(2)  It  is  necessary  tbr  a  new  bridge  to  connect  with  the  present  Union 
depot  and  the  railroads  running  west,  and  this  can  only  be  done  at 
moderate  esponse  along  the  immediate  bank  of  the  river.  A  low  bridge, 
in  their  opinion,  would  make  a  much  shorter  and  cheaper  couneotioD 
possible.  ^^  I 

,.,,e:::byC_nOOt^lC 


APPENDIX   XX — BSIDQINQ  NAVIOABLE   WATEB8.  2639 

(3)  It  was  claimed  that  th«  cost  of  operatiog  a  low  bridge  would  be 
lees  than  that  of  a  bigh  bridge,  on  accotmt  of  the  avoidance  of  bigh 
grades  aud  of  loug  approacboe. 

(4)  Itwas  claitned  that  b;  the  aid  of  a  sheer  boom  a  draw  would  be 
a  lees  obstrnction  to  navigation  than  a  wide  span. 

ABQTTUBNTS  PATOBINO  A  DIOH  BRLDOB. 

The  importance  of  a  free,  uDobstrncted  navigation  of  the  Lower  Mis- 
sissippi Kiver  is  immense.  It  has  been  rec-ognized  by  Congress  b; 
large  annaal  appropriations.  It  alone  affords  protection  against  ex- 
tortionate charges  for  transportation  by  corporations.  A  slight  differ- 
ence in  cost  of  construction  in  the  interest  of  a  single  locality  tibould 
bave  no  weight  when  considering  a  question  of  this  national  importauce. 
A  low  bridge  at  Saint  Louis  would  not  only  be  detrimental  to  tbe  com- 
merce of  the  whole  valley,  but  would  also  be  a  heavy  burden  upon  im- 
portant local  interests  of  Saint  Louis,  especially  the  Inmber  and  ice 
trades. 

This  broad  view  of  the  subject  hatt  always  been  advocated  by  tbe  Mer- 
chants' Exchange  of  Saint  Lonis,  until  the  new  bridge  prqject  came 
noder  discussion,  aud  is  still  held  by  prominent  members.  For  example, 
the  committee  on  river  improvements,  while  unanimously  favoring  the 
cosstmctiou  of  a  new  bridge,  placed  itself  very  recently,  by  a  vote  of 
Beven  ont  of  ten  members,  strongly  in  apposition  to  a  low  bridge. 

A  low  bridge  at  the  site  proposed  for  the  new  structure  ie  objection- 
able for  various  reasons. 

(1)  The  channel  is  constantly  shifting,  and  a  draw  properly  placed 
now  might  be  entirely  out  of  place  in  a  few  months,  making  the  bridge 
impansable.  Uncertain  and  costly  works  of  channel  regulation  are 
therefore  inseparable  from  a  low  bridge. 

(2)  The  current  below  tbe  moatb  of  the  Missouri  is  about  twice  as 
strong  as  ilt  the  existing  drawbridges  on  the  river  above,  and  there* 
fore  sncb  a  bridge  at  Baint  Louis  would  be  a  far  greater  obstruction 
tban  any  now  existing. 

(3)  The  drift  running  bat  of  the  Missoun  and  past  Saint  Lonis  at 
every  rise  would  render  it  im|>OBsible,  without  great  danger  to  life  and 
property,  for  a  boat  to  control  its  tow  by  backing;  but  this  is  tbe  only 
nafe  mkmIc  of  passing  a  draw  in  a  strong  current.  There  being  no  drift 
on  the  Upi>er  Mississippi,  this  diffinulty  does  not  affect  existing  draw- 
bridges above  the  month  of  the  Missouri. 

(4)  The  frequent  passage  of  trains  over  a  low  bridge  would  cause 
delays  intolerable,  both  to  railroad  and  fiver  interests,  while  a  high 
bridge  wonld  leave  each  free  from  interruption.  This  point  is  elabora- 
ted from  data  furnished  by  General  William  Taussig,  general  manager  of 
the  Saint  Louis  Bridge  uud  Tunnel  Kailroad,  appended,  marked  G. 

(5)  The  narrow  width  of  tbe  largest  draw-spans  (200  feet)  is  not  snffi 
cieDt  to  permit  the  passag^e  of  ordinary  rafts  aud  tows  now  reaching 
Saint  Louis.  There  are  no  places  forlauding  and  breaking  upK-Iow  the 
mouth  of  tbe  Missouri;  hence,  if  a  low  bridge  is  bnilt,  the  loss  of  time 
in  making  double  trips,  and  consequently  tbe  increased  expense  in 
freight,  will  be  great  and  will  fall  upon  interests  other  than  the  bridge. 

(B)  The  location  chosen  for  the  bridge  would  compel  the  removal  of 
tile  present  lumber  yards  at  great  expense  to  the  owners,  who  claim 
that  favorable  locations  almve  do  not  exist. 

(7)  The  cost  of  constructing  a  bigh  bridge  is  not  necessarily  much  in 
excess  of  that  of  alow  bridge.    Colonel  Flad,  president  of  the  Society  ^'-^       AfiL> 
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of  Civil  EDRiDeers  aud  iireuideot  of  the  Board  of  Pablic  Improvements 
of  Saint  Louis,  presented  approximate  estimates,  in  wliich  be  placed 
fLis  excess  of  cost  at  10  per  cei)t>.  Ue  is  exceptiouaDyfamiliar  with  the 
localit;  from  bis  coniiectiuii  with  the  construction  of  the  Eads  bridge, 
and  he  regards  it  essential  to  go  down  to  solid  rock  for  pier  fouudatioD, 
wliich  would  compel  loug  spans  for  both  types  of  bridge.  Tbe  addi- 
tional cost  of  higher  piers  would  not  be  gre^t,  and  the  same  may  be 
xiM  of  tlie  increased  length  of  approaches  and  of  the  connectioa  vith 
the  (Jiiiou  Depot.  Adding  the  cost  of  continuous  draw  serrice  and 
probable  channel  regulation  for  a  low  bridge,  and  tbe  testimony  before 
the  Board  made  it  a  matter  of  doabt  which  would  be  in  the  end  the 
more  economical,  a  high  bridge  or  a  low  bridge ;  tbe  differenoe  io  any 
«vent  would  not  be  great. 

CONCLUBIONS, 

lu  view  of  all  tbe  data  at  our  commaudj  including  the  testimony 
taken  before  ua,  sui^eys  and  maps  of  the  river,  aud  the  obserratioua 
taken  of  its  current,  velocity,  discharge,  sediment,  nature  of  bed  and 
bunks,  and  from  our  own  jiersonal  knowle^lge  and  experience  of  tbe 
1  iver  itself  and  its  commerce,  the  Board  has  arrived  at  the  following 
conclusions: 

(1)  That  while  the  present  bridge  across  the  Mississippi  River  has 
not  yet  been  crowded  to  its  full  cH|>acity,  good  reasons  are  shown  for 
tbe  building  of  a  new  bridge  above  the  site  of  the  present  one. 

(2)  Full  estimates  and  a  detiuite  location  for  the  bridge  were  not 

J  resented,  and  its  promoters  stated  that  its' character  wonid  largely 
epend  apon  these  estimates.  The  Board  believes  that  an  exact  or 
«veu  fairly  approximate  cost  of  a  new  bridge,  whether  bigb  or  low,  can 
not  be  determined  without  careful  surveys,  yet  their  relative  cost  can  be 
»l>proxiiDately  estimated.  From  evidence  before  it,  (he  Board  is  de- 
ddedly  of  the  opinion  that  the  increased  cost,  if  any,  of  a  high  bridge 
over  that  of  a  low  bridge,  including  erection  and  operation,  has  not 
been  shown  to  be  sogreatastowarrant  the  conclusion  that  alow  bridge 
is  more  desirable  than  a  high  bridge,  even  on  the  ground  of  cost  alone. 
^3)  Tbe  Board  has  reason  to  believe  that  if  a  draw-bridge  were  built, 
it  IS  probable  that  the  channel  might  at  times  leave  the  draw-span  and 
thus  make  tbe  bridge  impassable. 

(4)  The  Board  calls  attention  to  the  fact  that  an  essential  festaie  of 
the  plan  of  a  low  bridge  is  that  the  cbaoDel  shonld  be  held  through  the 
draw-spans.  It  is  not  certain  that  this  can  be  done  at  all ;  certainly  not 
without  great  cost.  The  matter  is  not  alluded  to  in  tbe  bill  itself;  nor 
has  it  been  provided  for  in  any  plan  or  estimate  presented  or  discussed 
before  the  Board. 

(5)  Tbe  Board  is  decidedly  of  the  opinion  that  a  low  bridge  with  adrav 
ill  it  should  not  be  authorized  or  allowed  below  tbe  mouth  of  the 
Missouri  River.  Such  a  structure  would  be  a  serious  and  grave  ob- 
fitniction  to  navigation  and  a  direct  and  oppressive  tax  upon  all  river 
interests.  Justice  to  navigation  interest  requires  that  tbe  proposed 
bridge  should  be  no  greater  tax  upon  the  commerce  of  the  river  than 
in  absolutely  necessary.  Channel  spans  of  600  feet  clear  width,  giving 
a  clear  headway  of  not  loss  than  50  feet  »t  high  water,  are  the  tea.st 
<limensions  that  should  be  authorized,  aud  with  recent  progress  in 
engineering  and  the  introduction  of  the  cantilever  principle  it  is  not 
4-xpecting  too  mnch  to  suggest  that  spans  of  eveu  more  than  600  feet 
may  be  tound  to  be  both  practicable  and  economicaL  ^  , 
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[fi)  The  Board  desires  to  empbasizo  the  difference  of  the  Mississippi 
firar  above  and  below  the  mouth  of  the  Missouri  River.  Above,  it  is  a 
qiiet  river^  comparatively  free  from  sediment  and  drift ;  the  oscillation 
bttveen  high  and  low  water  does  not  exceed  about  23  feet.  Although 
lov  bridges  ou  such  a  stream  are  obstractions  to  navigation,  they  ai-e 
lotintourably  so.  Below  the  mouth  of  the  Missouri  all  this  is  changed. 
The  rise  and  fall  increases  to  42  I'eet  at  Saint  Louis  and  over  50  feet  at 
Curo ;  the  current  doables  in  velocity,  as  shown  in  the  table  in  our  first 
day's  proceedings :  the  velame  of  sediment  is  vastly  increased ;  drift 
&«qQently  mus;  tue  bed  is  constantly  shitting.  In  a  word,  the  river 
eotb^y  changes  its  character,  and  low  bridges  must  be  regarded  as  au 
intolerable  nuisance  to  navigation  interests. 

The  Ohio  Biver,  which  in  its  lower  conrae  resembles  tbo  Lower  Mis- 
nssippi,  is  protected  by  a  general  bridge  law  forbidding  tbe  construc- 
tion of  low  bridges,  and,  in  the  judgment  of  the  Board,  such  a  law, 
properly  adapted  to  suit  the  requirements  of  the  Mississippi  below  the 
noath  of  the  Missouri  Eiver,  would  be  useful  legislation,  iu  view  of  the 
iiKTeasiog  demand  for  bridges  on  the  Lower  Mississippi. 

Henby  L.  Abbot, 

Colonel  of  Eitgineeia, 
Bvt  Brig.  Gen.,  U.  8.  A. 
A.  Mackenzie, 

Major  of  Engineefe. 
A.  M.  Miller, 
Major,  Corpg  of  Engineers. 
M,  H.  KlTPFNEB, 

Cajjtain  of  Engineers. 
Brig.  Oen.  J.  O.  Duake, 

Chief  of  Engineers,  U.S.  A. 


FBOCHEDINOS   0¥   BOARD. 

Saint  Louis,  Mo.,  December  28,  1886. 
{"nKtediiigs  of  a  BoardofEDeiDeersconveDod  by  virtue  of  paritgrnph  3,  Special  Orders 
U&iHMdqtMFteTaCorpaofEngineera,  dated  WashiugtoQ.D.C.,  December  16, 1886. 
9p#d»l  Orders  }  Head4Uaictkrs  Corps  of  EnoiNEiuts, 

So.  IK.        j  United  States  Abmv, 

IPaahingion,  D.  C,  Decentber  16,  1886. 

lEitracC)      - 

(3)  B;  direotiou  of  the  Secretary  of  War  a  Board  ot  Officers  of  tbe  Corps  of  Eoei- 
MCMi  conaiating  of  Col.  Heury  L.  Abbot,  MaJ.  Alezandei  Mackenzie,  Maj.  Alesander 
U.  Killer,  Capt.  Ernest  H.  Ruffaer,  nUl  assemble  at  Saint  Lonis,  Mo.,  upou  tbe  call 
of  th«  senior  member,  at  the  earliest  practical* la  da;  conslstenb  witb  the  other  datioe 
of  tbe  members,  to  investigate  and  report  upon  the  character  of  the  bridge  lo  be  con- 
Pnclcd  acTOM  the  Mississippi  River  at  that  place. 

Tb«  jenioT  member  of  the  Board  will  act  as  recorder. 

Cpon  tbe  completion  of  the  dnties  BBsigced  tbcm  ColoucI  Abbot,  Major  Ma«keuzto, 
Md  Captain  Runner  will  return  to  their  proper  atatiooa. 

Sneh  Jmunejs  as  may  be  required  to  properly  carry  out  the  dutits  assigned  the 
Boti^  are  necessary  for  the  public  service. 


Bycommanti  of  Brigadier-Oeoeral  Dnano. 

•  JuHN  M.  Wilson, 

Lient.  Col.  of  Engineers, 

Colonel,  17.  S.  A. 
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Tbe  Board  m«t,  iu  obedlenoe  to  »  notification  of  the  pceaident,  at  11  a.  m.,  preaeii 
all  the  moinben ;  Col.  H.  L.  Abbot,  Corpi  o{  EDgioeera ;  MaJ  Alex.  HckeDsie,  Cor| 
of  Eogineera;  Haj.  A.  H.  MiUor,  Corpa  of  Eogineen;  Capt.  E.  H.  Raffser,  Corpe  I 
EngiDeora. 

The  prosideut  sabniitted  tbe  tetter  of  iiiBtractions  to  the  Board  by  tbe  Cbiaf  of  £■ 
gineera,  datcii  December  16,  1r86,  appended,  narked  A. 

Tbe  recorder  tbe D  proceeded  to  read  Beriatim  tbe  papers  accomnsnying  the  letter* 
instmciioDB  and  numbered  as  therein,  and  also  paper  sutMequenllytraDsinitted  to  a 
B<iard  by  letter  from  tbe  Cblef  of  EagiDeers,  dat«d  December  17,  1(166. 

The  Board  during  the  reading  of  these  papers  ordered  that  the  fotloning  iufoniiAtHa 
be  prt-pared  for  its  consideration : 

(1)  Velocity  of  the  current  of  the  MisBluippi  beloir  the  moath  of  the  Miaaooii.     | 

(2)  Tbe  Bbifting  nature  of  the  channel. 

(3)  Totame  ana  velocity  of  the  Mississippi  belotvthemouth of  IheHiaaonri  ■aeoa 
paired  with  aame  data  above  it. 

(4)  la  theohaDDel  between  the  month  of  tbe  Miaeonri  River  and  the  "Eada  Bridge 
■table  in  poaition,  and  if  en,  between  what  pointat 


the  Board  be  betd  on  tbe  2SLh  December,  at  10  a. 

Tbe  Board  then,  at  1.30  p.  m.,  took  a  recess  till  2.30  p.  m. 

a.dUp.  m.~Board  met  pursoaot  to  acUoamment.  Freaent,  all  the  member*.  Tbi 
recorder  reported  that  observatioDS  of  the  Mississippi  River  Commis^ofi  in  1B81  m 
Saint  Loais  showed  the  following  velocities  and  gauge  readings. 


S^om 


Aprun^... 
JnlyS 


M.»  ! 


101,  SSI 

3SSk7W 


These  data  give  extremes  of  velocity,  gange,  and  amoant  of  aediment  dnringtiu 
period  of  observation. 

Tbe  same  antbority  cives  for  the  simitiir  duta  at  Grafton,  III.,  below  the  lUinoi) 
River  and  above  IheHTssoori  River: 


velocity        Dtoebarga 

»t  per  KO    {tabio   iSrt 

(md).  par  KCODd). 


31.17 : 


Tbe  snrveys  of  the  Mississippi  River  Couiiuiseiou  have  been  platted  so  as  toibow 
discharge,  velocities,  and  gaii^fp-ren dings  at  Saint  Louis  and  at  Orafton,  and  a  tr*e- 
ing  is  attached  hereto,  raarkril  B. 

The  Board  then  procL-edetl  lo  uxaniine  the  maps  of  the  snrveys  of  the  river  between 
Qtalton  and  Saint  Louis,  executed  between  mid  and  1SJ9.  and  particularly  as  to  ^i« 
question  of  tbe  BtabilitvoribncbanucI  hclow  (hoMiKWuridDring  that  time.  At5p- 
m.  the  Board  adjourned,  until  9  a.  ni.,  December  29. 

Wbdnksdat,  DecetHbrr  SO — 0  a.  n. 

Board  met  pnrsuantto  adjonmment;  present  all  tho  DiemberB. 

Tbe  president  submitted  a  letter  from  Hon.  U.  B.  Henderson,  forwarding  three  pafr 
tions  relating  to  the  proposvd  low  bridg<>,  referred  by  the  Chief  of  EnguiMrt  to  (bl 
Board  by  indoraeiDent,  dated  December  •£7.    Tbe  petitions  were  duly  i«ad^ 
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At  10.15  ».  m.  a  pablio  Motion  of  tbe  Board  naa  opened,  m  provided  for  in  the  •«•• 
NouoftheSStb. 

The  president  explained  the  objeot  of  tbe  meetiog,  iDvitins  full  B^stematio  detaili 
on  all  pointa  both  verbal  and  writtec.  Theaopportersof  the  low  bndae  were  invited 
Giat  to  addreaa  tbe  Board.  Tbe  mayor  of  tbe  oity  of  Saint  Lodib.  Mr.  Fraoois,  ex- 
tended all  facilities  and  coarteeies  of  the  mniiicipal  Koveromeot  to  the  Board  ia  their 
iuvMtigation.  Hr.  Francis  then,  as  an  advocate  fur  the  Ion  bridjio,  farther  addnaoad 
tbe  Board,  askius  that  tbe  opponeots  of  the  Ion  bridge  be  Invited  to  preaent  their 
tide  fliBt.  Hr.  Cmrk,  od  tbe  part  of  tbe  low  bridge,  stated  that  tbe  general  location 
of  the  bridge  would  be  tomewhere  between  North  Market  street  and  the  teaervoir,  a 
distance  of  altoat  1]  miles,  or  2  mites. 

Hr.  Francis esplaJned  the  chrtrocter  of  tbe  organizatloD  and  aims  of  the  merchanta' 
eiehange  of  the  citj,  and  of  tbe  tranaportation  committee  of  that  esohaDge.  The 
geoMal  plan  and  character  of  tbe  bTidse  proposed  was  then  explained  also,  and  the 
origin  of  the  bridge  bills  now  before  toe  Board  for  oonBiderotion.  Mr.  Frauds  gave 
financial  and  commercial  leaaoue  for  bnildiug  the  bridge  and  a  general  location  for 
the  bridge  between  the  Chain  of  Hocks  and  the  Eads'  Bridge.  Disclaimed  any  in- 
tmttoD  of  injoring  the  navigation  ioteresL  A  bridge  is  necessary  and  demanded  by 
'"  '-* '-     nt  it  is  expressly  stated  that  the  question  of  a  high  and  low  bridge  has 


Seasons  why  a  low  bridge  might  be  bnilt  are  given,  and  tbe  lanbar  interests  in  par- 
ticular are  touched  npon,  and  now  they  might  be  benefited  or  protected. 

The  president  expl^ned  reasons  for  oomplete  InTestlgation  and  without  delay. 

Mr.  Chapman,  m  the  part  of  the  opposition,  eaggested  that  the  diecnsslon  be  limited 
to  the  qneationn  of  tlie  looation  of  the  proposed  bridge,  and  whether  it  shonld  be  a 
high  nlow  bridge,  and  gave  reasons  therefor. 

Hr.  Francis  gave  reasons  why  an  exact  location  of  the  bridge  shonld  not  aa  yet  b« 
giTen  further  Ukan  the  general  location  already  given.  Tbe  qnestlon  of  the  high  and 
U)w  bridge  ahonid  be  left  to  the  option  of  tbe  company,  snbjeot  to  tbe  terms  of  the 
bill,  and  to  the  War  Department. 

The  president  explained  that  a  vital  point  was  the  qnestlon  of  the  low  bridge  or 
highbriilga. 

Hr.  Chapman  stated  that  if  the  bridge  company  wonld  confine  their  demands  to  a 
hifb  bridge  opposition  wonld  ceaae. 

Br.  S^MDcis  repeated  that  the  qneotion  shonld  be  left  open,  especially  aince  a  low 
bridge  has  r«oently  been  anthorized  at  Alton,  111.  The  option  of  a  high  or  low  bridge 
thotud  be  left  to  the  company,  and  especially  since  the  speaicerthonght  that  alow  bridge 
St  Saint  Lonis  wonld  not  be  more  an  obHtmotion  than  a  low  bridge  at  Alton. 

Hr.  Cbspman,  Mr.  Francis,  andotbers  entered  intoageneral  discussion,  daring  which 
HrFraoci8st*t«d  that  no  exact  eatimsteBforabriilge.eiLherhiKh  or  low,  are  the  prop- 
■rty  at  yet  of  thebridgeoompany.  Mr.  Chapman,  on  thepartoftbe  opposition,  opened 
&r  that  side.  He  statea  Ihat  tbe  promotarsof  tbe  bridge  propose  the  bridge  for  fotoTe 
di^oesl  to  railroads,  and  that  in  the  futare  each  bridae  will  probably  be  operated  by 
lbs  railroads,  while  navigation  interests  wilt  oonHtantlysoSer  from  it.  Alow  bridge 
will  be  an  obstmotion  of  great  and  serioos  importaoce — at  times  actaally  impassible. 
ConditiODS  ue  entirsl.T  different  here  from  those  above.  Tbe  Missouri  Kiver  alters  tbe 
randitiOQsentirely.  Thespeaker  operates  many  tow-boats  with  rafC8,andfaenotesaud 
nplainatbe  great  dif&onltiea  inpassinga  low  bridge  at  Saint  Louis,  and  especially  call* 
attration  to  the  vast  drift  coming  from  the  Missonri,  and  the  damage  possibly  done 
(twefrom.  Calls  attention  to  the  fact  that  the  assertion  that  a  low  bndge  Is  eltber 
cheaper  ab  initio  orin  operating  has  not  been  substantiated  and  cannot  be  proved.  De- 
lays to  ttaina  from  the  opening  the  draws  when  needed  alone  will  make  a  low  bridge 
more  expendve  than  a  high  bridge.  Tbe  lumber  interests  of  the  city,  involving 
XOfiMfiOO  feet,  board  measure,, anna  ally,  and  5,900  men,  will  suffer  immensely  and 
esald  not  move  if  they  wished  to  do  so;  andamove  would  be  extrninoly  expensive  at 
the  best— expense  that  should  not  be  furoed  upon  one  interest  by  a  low  bri  dge.  Yet 
St  high  water  tow-boat  with  raft  contd  not  dare  to  githmngh  a  draw  bridge,  espe- 
cially with  drift  in  the  river;  henco  alow  bridge  would  be  a  direct  and  tremendous 
111  upon  the  lumber  interests,  which  would  not  oppose  a  bigb  bridge, 

Ur.  Francis  rose  and  disclaimed  on  the  part  of  tbe  pmmoters  of  the  bricl^  any  per- 
ianal or  private  gain  from  the  scheme.     Whilo  personully  in  favor  of  a  high  bridge, 
isin^vor  of  retaining  the  option  of  making  eitner  a  bigb  or  alow  bridR^.    Qavuau 
MMnnt  and  description  of  the  proposed  trostees  and  iucorporators  of  the  bridge. 
Hr.  Hnee  arose.    HestatMtnat  he  ia  not  necessarily  opposed  to  a  bridge;  that 

while  a  bridge  is  of  course  an  obstractiun,  be  yet  recoguizes  that  a  bridge  must  be 
tbe  least  poesible  in  the  nature  of  an  obstructioa.    Calls  attention  to  the  severe  ve- 

loeitT  in  the  river  below  the  Missouri,  and  thinks  it  twice  as  great  as  above  there. 

Shifting  cbannel,  sediment,  all  very  dlificalt,  and  diSarent  from  that  above  tbo  Mis- 

Knri.    Is  engaged  in  ice  business  on  the  Illinois  and  elsewhere.  ^-^  ■ 
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Mr.  Stout  coIIb  fttt«Dtioi]  to  the  character  of  the  river,  seTcrc  velocity,  HMm  fe»- 
tQros  below  tlie  MiasoDri  down  aa  &r  as  Memphis;  qnoted  exprenaiona or  objectMn 
of  many  bodiea  to  a  low  bridge ;  dlea  written  papers  marked  0. 

Mr.  Clark  staled  that  at  extreme  high  water  few  boats  are  riinuing  od  the  rivn, 
that  drift  does  uot  run  as  mnoh  as  it  D^d  to,  and  that  the  current  on  tho  I'pper  itn- 
sissippi  is  perhaps  1  mile  an  hour  lf«s  than  on  the  river  below  tho  Missouri.  Bafti 
nro  always  broken  to  go  through  the  draw-bridges  on  the  npp«r  rivt  r,  and  can  do  n  | 
horo.  Tho  additional  current  is  really  the  ouly  qaestion  involved;  tho  shifiiiii  ; 
chunuel  can  be  controlled  and  kept  in  ods  direction,  and  has  been  retaineil  near  aDd  ; 
above  tbe  city.  Near  the  water  works  the  channel  osa  be  held,  and  tbe  currenl  ii 
not  very  great.  Commerce  ia  not  Berionaly  interfered  with  by  the  npper  river  dra«- 
bridges.    The  Eada  Bridge  Is  the  virtaal  bead  of  navigation,  not  the  Missouri  Bivet. 

Mr.  Btout  stated  that  the  passenger  boata  went  up  aud  down  1,700  timet)  last  yor, 
that  rafts  are  easily  handled  at  high  water,  aud  ranamea  prefer  handling  their  tafta 
at  that  time, 

Mr.  Kain  water  stated  that  a  question  of  expense  iatbe  true  queation  of  high  orto> 
bridge,  and  that  this  will  be  governed  by  the  money  available  and  the  cost  of  open- 
tiuQ  ;  therefore  the  company  must  bave  the  option  of  selection,  and  are  not.  willing 
to  be  confined  to  a  high  bridge ;  yet  tbey  will  bnild  a  high  bridge  if  that  shonld  be 
most  ooonomical.  These  plana  and  estimates  will  not,  nor  can  they,  be  made  nctH 
tbe  passage  of  n  bill  antliorizing  a  bridge.  Thinks  the  provisions  of  tbe  bill  are 
ample  to  protect  tbe  interests  of  the  public ;  that  tbe  promoters  of  tbe  bridge  repre- 
sent tbe  trne  interests  of  the  city. 

Tho  president  then  read  the  oi^er  constituting  the  Board  and  the  letter  of  inslraC' 
tioDB  to  the  Board. 

Mr.  Rainwnter  wanted  the  Board  to  visit  the  locality  and  inspect  the  sbores- 

Hr.  Francis  again  broughtnptbecommeroialqneationa,  and  called  attention  tomaof 
topographical  featurea.  The  Mill  Creek  Valley  ia  full  of  railroads,  and  there  Is  aearcet;  , 
room  for  more  ;  north  and  west  are  the  parks;  to  the  north  alone  can  new  roada  come  io,  ' 
and  a  low  grade  tben  on  both  sides  of  the  river  is  especially  a  question  of  importance. 
Bnt  tbe  new  location  must,  of  oourae,  have  a  ftee  conneotioa  with  the  Mill  Creek  Tsl- 
'ey.  ThoonlypOBaibleway  to  do  this  is  t«  go  down  tbe  levee,  and  at  a  low  grade,  new 
the  river.  Alloftbeaearereasona  for  a  low  bridge,  and  not  ahigh  bridge.  Down  Com- 
mercial alley,  and  down  Second  street,  and  down  Main  ia  another  poaaible  route  to  a 
low  bridge  from  Mill  Creek  Volley. 

A  general  diacosaion  arose  between  aeveral  gentlemen  as  to  items  of  ooramociil  I 
importance,  involved  in  the  question  of  a  high  or  low  bridge,  and  of  the  amount  of 
interest  involved.  I 

TbeBoard  decided  not  to  visit  thelocalities  referred  to,  as  aulBoient  exact  informi-  ; 
tion  as  to  locality  and  grade  had  not  been  ftimiahed. 

At  1. 15 p.m.  theBoardadJonmedtillS.SOp.  m, 

a.'JO  p.  m.— The  Board  met,  puranant  to  adjonniment ;  present,  oil  the  members- 
Further  expresaioD  of  opinion  was  invited.  Mr.  Chapman  uked  an  i  iiiii  wiiiiii  of 
opinion  of  Captain  Ward,  an  experienced  navigator,  as  to  the  cnrrent  and  drift  of  the 
river  below  and  above  the  Missouri.  Captain  Ward  slates  that  tbe  cnrrent  below  tba 
MiasoarlKiverwaafcreatertban  above  the  Miaaouri,  aud  that  much  more  drift  ia  found 
lielow  than  above ;  that  it  ia  easier  to  run  a  draw-bridge  on  the  Upper  Mia^aiippi 
than  at  St.  l^iouis,  or  below  the  mouth  of  the  MisBoari;l>oth  on  acoonnt  of  the  oar- 
rcnb  and  drift.  Thinks  the  channel  would  change  very  much ;  doubts  if  it  could  be 
held  in  one  place.     Channel  ohnngoa  were  below  the  city  lluiit^ 

Cuptain  Leyhe,  of  the  steamer  Spread  Eagle,  between  Saint  Louis  and  AltAn,  no- 
nipg  daily  np  and  down — j. «.,  would  have  to  pass  aach  bridge  sixteen  times  a  week— 
Rajs  current  below  Missouri  would  run  as  high  as  7  mllea  an  hour  when  the  noge 
roada-25feet  and  rising;  a  draw -bridge  could  not  be  run  at  all  aometlmeB;  drin  and 
storms  would  make  it  very  dangerona. 

Drift  BomotiiDeti  rnnn  bo  boavy  in  spring  that  boat  could  hardly  make  a  landing. 
Above  the  Missouri  there  ia  no  drift,  and  there  is  leaa  current  than  below ;  no  di^- 
once  OS  to  wind;  and  there  ia  more  shflting  of  channel  below  than  above  and  man 
cross-currents.  The  Eaglt  made  500  trim  in  IHSG,  and  carried  some  45,'JIX>  possengen. 
Tbe  company  owufonrboate,  tbne  of  toem  tow-boats.  Channel  iaex'oeedingly&ft- 
mg  below  mouth  of  Missouri,  and  in  fact  he  ia  asked  by  tho  Saint  Louis  and  Saint 
Paul  Packet  Company  pilote  at  Alton  where  the  channel  ia,  as  it  sometimes  changen 
during  the  week.  Tills  stretch  ia  run  by  day  at  low  atages  when  they  can  do  sa. 
TwO'Goata  doiibto  trip  it  sometimes  up  to  the  month  of  tbe  Missouri,  Tho  D.  A.  Lj^ 
has  carried  four  barges  np-stream,  two  on  each  side,  total  width  18j  feet ;  bargeeeait; 
30,000  railroad  ties,  a1>out  :i,000  tons.  He  has  run  thu  Louisiana  bridge  with  that  ton; 
has  come  down  (ho  river  with  the  iyle  and  four  empty  barges,  bitched  two  on  each 
nicleof  the  boat,  and  t«  pass  the  bridge  atLoiiiaiana  tnraed  mound  and  backed  throngb. 
Tboilrift-wood  has  not  changed  materially  in  tho  eight  years  past.  During  tbe  yeH 
probably  there  would  be  two  periods  of  about  three  weeks  each  wbenUM  K ' "' 
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diift  would  be  enongli  to  seriously  ioterfare  nilh  tbe  paaaage  of  a  iItuw- bridge.  Tb« 
drift  Kenersllj  foDowe  tbe  cbkDDeL  Would  lutber,  throe  to  one,  take  tbe  Lgle  tbronfEh 
the  "Eads"  Haint  Loaie  Bridge  down-Btreftm  nitb  a  tow  tban  tbe  LoiitBiaaa  Uridgci. 
300  feet  draw. 

Captain  Ki ma,  r  pilot  since  1862  on  tbe  Upper  MisstBaippi.  but  Dotcoiistitiitly  Biai« 
tholaat  eight  years:  Below  the  MisHoori  Biver  ft  draw-bridge  would  bo  tiiocb  luuro 
ilaDgeroDs  than  aumilar  bridge  above  that  moatb,  be  tbioks.  OBvoKOHauarortbiiilc- 
ing  Biaael's  Point  a  bad  place  tor  a  bridge.  All  tbe  draw-bridgra  on  tbe  upper  rivt'r 
are  great  obstrnotioDB,  each  one  neoeaaitatiag  a  doable  trip,  or  Hplit  of  tbo  raft,  en- 
tiiliDg  a  delaj  of  two,  three,  or  more  boars  at  each.  B«low  Ibo  Mieeouri  tbcru  is  do 
place  (o  land  a  tow  at  bigh-waUr  and  effect  tbixcbatiBe,  tbe  banks  beiug  under  wntpr. 
A  draw-bridge  at  the  npper  part  of  the  city  of  Saint  Lonis  wonlil  be  hardly  pasaabln ; 
■od  when  drift  comee  and  cat«bos  a  boat  backing  to  da  ok  in,  it  won  Id  beapttodis- 
altle  the  boat  entirely.  Tbe  laraent  tow  carried  by  any  of  his  boats  wasalMiut'.i,700,- 
UOi) feet,  IfOard  measnre,  or  700  feet  long  aod  '23&  wide  in  all,  includin)^  the  boat;  14 
Mrlnga.  He  can  not  handle  that  macTi  now  below  tbo  Hissoiiri  at  bigU  water,  but 
lakes  one-half  at  a  lime,  and  in  low  wat«r  more,  say  B,  9,  or  10  strings,  below  Alton 
Sloagb.  Once  the  stage  of  water  was  ao  high  that  be  could  not  bring  bis  tow  below 
Alton  at  all,  on  account  of  the  drift,  but  seDerally  be  is  able  to  bring  a  part  down. 
lUfling  begins  abont  tbe  middle  of  Apr u,  then  alxiut  two  to  three  months  of  high 

Daring  tbe  course  of  years,  aay  fifteen  years  to  tweuty  years,  the  rafting  lime  from 
LabePekiu  to  Saint  Louie  hM  not  materially  changed,  because  rafters  are  more  apt  to 
ran  by  night  now  thun  formerly  between  the  bridges.  Has  paid  as  high  as  $2,400  dam- 
ag«eciiuee<l  at  bridgex  through  accidt^nts;  oncoos  liigh  ast^.OOO.  Direct  collision  with 
a  bridge  hoscaused  him  $1, TOO  or  Sl.WOat  (juincy.  Hud  two  accidents  on  one  trip. 
Never  had  a  year  go  by  wheu  he  did  not  loae  more  or  less  by  the  bridgeH,  probably  ban 
arcraged  somewhere  t>e(ween(dOO  to  $1,000  a  year.  If  all  bridges  ou  the  Uppor  MiH- 
•iwippi  wore  high  bridges,  with  300- foot  apaus,  there  would  probably  bono  loss  at  all, 
aod  he  would  save  fonr  to  five  days  on  each  trip.  The  present  condition  of  affnirs 
lauses  constant  loss  of  time  at  each  bridge,  and  when  the  wind  blows  sometimes  tboy 
are  obliged  to  lay  up  entirely  above  abridge.  In  18(j6  he  broaght  Iweuty-lfareo  rafls 
10  Saint  Louis,  of  which  five  orsix  camet^ugh  without  being  divided  up  in  passiog 
[be  bridges. 

Captaiu  Hill,  of  tbe  Eagle  Packet  Company,  thinks  the  proposed  bridge  would  be 
a  senons  objection,  but  Ihuta  high  bridge  would  not  be  objectionable  if  filK)-footRpan, 
>Dd50  to  GO  feet  above  high  water.  Gave  same  reasons  as  others,  and  in  |iarticiilar 
ibat  when  the  wind  is  high  the  passage  of  a  draw  would  be  hanardons-  Wbcu  wind 
i*  bigb  the  boat  must  wait  above  the  bridge.  Drift  ia  dangerous,  and  n'oulil  be  ol- 
nijs  troublesome  at  high  water.  Gives  reasons  for  thinking  that  a  draw-bridge  at 
Alton  wonld  be  much  easier  to  mn  than  one  at  Saint  Louis,  tbo  conditions  being  en- 
linly  different  at  the  two  placea. 

Captain  Dodd,  a  pilot  on  the  river  for  about  twenty-eight  years,  working  every  sea- 
son, thinks  there  ia  not  much  to  add  to  what  has  been  said,  but  that,  in  his  opinion, 
a  law  bridge  would  bo  detrimental.  With  a  tow  coming  lYora  Alton  it  wonld  be  dan- 
herons  to  pose  the  bridge  at  any  lime,  aud  with  drift  it  might  be  fatal.  A  bridge 
Hbero  proposed  would  lie  a  direct  expense  to  tbe  lumber  yarde  below  it,  and  nome- 
limes  rafts  tbemaelvcs  could  not  1>o  landed  ata.l.  Average  timoruuniug  a  raft  finm 
Rted'u  Laudius  to  Saint  Louis  is  about  ten  days:  qnickeatcightdays,iu  June;  sonie- 
timcs  Hg  much  usHftocu  days  in  low  water.  From  two  ami  one-half  to  three  days  lust 
on  each  trip  bjr  delays  at  the  bridgL-s,  and  ho  lias  been  known  to  lay  more  tbau  two 
lUysat  one  bridge  waiting  for  the  wind  lo  go  dowu.  If  bridges  were  all  high  much 
lime  wonld  be  aaveil.  Below  Missouri  couditions  are  different;  very  b£  '.  to  land  if 
necessity  arono. 

His  boat,  the  CiartolU  ItB«cteler,'iiaa  not  more  than  a  half  adozen  equals  in  power  in 
llie  ninety  five  or  a  hnndretl  raft-boats  on  the  river.  Perhaps  twenty  raft-boula  reach 
Saint  Lonis-  Changes  iu  Ihu  channel  below  the  month  of  the  Missouri  are  frenuont 
and  eici.'Ssive  aflnr  every  rise  ;  would  bo  difficult  to  keep  tbe  channel  through  I  bo 
ihair  at  all  times.  Has  run  rafteUi^  foet  wide:  one-half  wonld  be  140  feet.  Hailono 
lireak-up  on  (he  Book  Island  Bridge  aud  lost  about  $1,500 ;  another  this  fall  at  tbo 
Keokuk  Bridge,  aJfout  $600.  Ran  fourteen  trips  this  ^ear.  Has  accidents  from  other 
canws  besides  bridges,  bnt  thiuks  that  losses  from  bridges  are  greater  in  tbo  Avemgn 
ihan  from  other  causes;  pouibly  $600  a  year  would  cover  all  losses,  of  which  845Udnn 
to  bridges— light  estimate,  perhaps.  Channel  below  the  Chain  of  Rocks  generally 
lea  mil  ably  stable,  though  sometimes  varied ;  at  the  Chain  of  Rocks  it  constantly  varies. 
Ha  two  years  does  the  channel  run  exactly  the  same  placo :  below  tbo  watisr-works 
nmewbat  more  stable.  June  best  month  for  bustDess ;  May,  June,  anil  July  best  three 
monlbs.  Drift  even  this  ^ear  when  there  was  no  high  water.  Havo  had  difficulty  in 
landiug  on  account  of  drift;  in  fact,  havo  been  obliged  to  get  another  boat  to  help 
land  a  tow. 
Abont  three  years  out  of  five  the  channel  will  be  near  the  Uissonri  shore  below  the 
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Chain  of  Boclu.  The  most  ohangeable  place  is  abreast  of  theChalnof  Bocka,  Mid  be- 
lov,  varjiDg  in  ever;  poaition. 
At  5.40  p.  m.  tho  Board  adjonmed  nntil  10  a.  m.  to-miirrovr,  D«c«inber  30. 
December  30,  ID  a.  n. — The  Board  met  purauanl  to  adjoQinmetit ;  preseait,  alllka 
membera.  Prooeedinn  iT«re  read  and  approved,  and  at  10.30  a.m.  poblie  aMUon  VM 
opened.  Col,  Henir  Flad,  who  had  been  specially  invited  'by  the  BoAid  to  give  hi* 
opinion  aato  the  relative  coat  of  high  and  low  bridges,  said: 

At  tbo  water  tower  and  at  the  engine  boiiso  rock  was  reached  at  80  feet  below  di- 
rectrix. All  the  piers  wonld  l>e  ICO  feet  or  more  below  directrix;  naat  abutcoent  noad 
not  go  to  the  rook,  bnt  the  piers  mnat  co  to  the  rock  in  all  cases,  waah  being  exeew- 
ive.  iionK  spans  at  deep  rock  fonudations  are  chiraper  than  short  apana;  che^t  inw 
baa  made  long  spans  advisable.  Not  less  than  80  fui^t  foundation  to  bed ■  rook  eaa  bs 
hoped  for.  Difference  in  cost  between  high  and  low  bridge  dopendiog  «n  dUGenoce 
of  maaonry ,  diGFerence  of  grade,  iind  diSerence  of  spaoi.  Co«t  of  appnwebea  woaU 
be  perhaps  1100,000  more  on  west  side  for  a  high  bridge;  dike  on  the  east  and  abot- 
foT  both  bridges,  on  east  side  high  bridge  perhaps  1100,000  man. 
'  bo  very  expensive. 
^  ^        laid  perhaps  cost  10  per  cent,  more  than  a  low  bridge,  naing  saow 

piers  and  spans;  liOO  feet  spans,  also  one  with  two  750  feet  arches — very  approximata 
estimate. 

"Upon  the  whole,  I  am  decidedly  of  11  ^  opinion  (hat  the  high  bridge  is  machmate 
desirable  on  every  acconut."  Operating  expenses  of  a  draw  wonld  be  a  aerions  loM 
to  a  bridge,  much  more  than  to  operate  an  ascendins  grade  on  a  high  oaotilenr 
bridge.  Oo  a  double-track  high  bruise,  three  spans  of  1^  feet  each,  am  eatimste  of 
St,SIA),OOOwBsmado  by  an  engineer  of  hich  standing — name  reserved.  ColoitelFlad^ 
own  estimates  were,  for  the  low  bridge,  $1 ,800,000,  and  for  a  high  bridge,  IS.OOOjOOO— 
trasa  bridges.  One  estimate  was  for  two  spans,  each  763  feet  Bpana,  aay,  t^900,00Q,  ia 
lump  sum.  Iron  and  cverflhingelse  estimated  with  high  figtires.  Engineera  vaiyii 
opinion,  some.tbioklnglhat  there  wonld  be  little  difference  in  cost  between  bigha*d 
low  bridge,  aod  others  think  as  much  as  'X  per  cent,  difference  might  exist.  ColoDd 
Flad's  plan*  propose  a  bridce  where  the  loner  chord  givev  tbe  entire  width  between 
the  piers  es  free-way,  nnil  tliua  much  better  for  navigation  tbao  the  Eads  briOae- 

The  processee  of  siulUng  tbo  fonndations  are  much  improvod  of  Jat«  years,  and  pien 
can  be  mnch  more  cheaply  built  now  than  heretofore.  Laud  damages  will  nut  be  great  ' 
for  cither  side  of  the  river.nnd  on  Ihe  east  side  can  not  bo  different  for  a  hieh  bridge 
or  a  low  bridge.  On  tbn  Saint  Louis  side  probably  |20,000  will  cover  the  aiffeieDoe. 
There  will  bono  practicol  difference  between  connecting  a  high  bridge  or  a  low  brides 
with  the  Mill  Creek  Valley.  Additional  railway  of  perhaps  1.000  feet  more  will  be 
needed  for  ahigh  bridge ;  not  more.  A  high  bridge  noald  easily  icach  the  Wabaek 
tracks.  Colonel  Flad  was  Ibus  for  questioned  by  tbo  Board  ;  after  this,  qaestitHU 
were  asked  by  others- 
Difference  between  high  and  low  bridge  is  to  he  40  feet.  Lon-  bridge  to  be  10  feet 
and  high  bridge  50  feet  above  directrix.  Ar>pros.cbeB  to  ho  1  to  100,  or52.B  feet  per 
mite.  The  banks  are  low  on  both  sides  of  the  river  where  the  proposed  bridge  is  to  ' 
be.  A  change  in  tbe  grade  of  tbo  approaches  to  that  necessary  for  tb*  high  bridgs 
wonld  entail  absolutely  no  increase  in  cost,  as  trains  do  not  average  aaywhere  aaar 
tbe  maximom  load  on  tbo  engine.  All  trains  coming  into  Kast  Saint  Loais  an  W 
roads  that  rarely  have  leas  than  1  to  100  of  grade.  There  will  he  no  increase  to  tbOM 
expenses  if  the  new  bridge  be  high. 

The  new  bridge  approximately  located  a  short  distance  below  the  water  work^ 
and  ho  tbougbt  this  a  good  location,  though  he  knew  thai  oo  exact  location  had  been 
made  b^  the  company. 

Leaving  that  bridge,  whether  a  low  bridge  or  ahigh  bridge,  a  track  back  totb* 
Wabash  track  is  necessary  under  all  circnmstances,  and  the  only  diffsienoe  in  east 
and  operation  will  be  that  necessary  to  secure  snadditionof  parhapsriOOfeet  of  land; 
land  that  witr  not  cost  much.  An  extended  qneetioDiug  was  then  mode  to  cover  the 
points  for  which  Colonel  Flad  hadgiveu  bis  opinions,  which  be  explained  in  detail,  in 
snbetontially  unchanged  position.  Ad  esseotiol  feature  of  all  tbe  plans  of  Colonel 
Flad  was  that  ou  tho  east  aide  a  dike  should  extend  to  Ihe  oast  abniment,  leavings 
clear  water-way  of  1,500  feel,  the  same  as  at  tbe  Eads  Bridge,  this  dike  to  be  higb- 
water  line  and  tho  trestles  of  tho  bridge  approach  on  tup  of  tliis  dike. 

At  this  poiu  t  Mr.  Bniuwster  submitted  an  estimate  of  Mr.  Cortbell  that  a  low  bridge 
would  cofit  $1,500,000,  Qud  that  a  high  bridge  would  cost  50  per  cent,  more,  beddf* 
coit  of  approaches  and  laud.  To  this  Colonel  Flad  stated  that  he  had  a  letter  f^m 
Mr.  Cortholl  stating  that  ho  hwl  never  made  on  estimatoof  nhigh  bridge. 

Mr.  Fraocis  then  made  remarks  lo  the  Board,  explaining  section  12  of  the  propowd 
bridge  law. 

Mr.  Nicholson  etat«d  that  commerce  demanda  a  bridge,  and  a  low  bridge  wonld  be 
jost  and  necessary,  even  if  river  or  other  interests  su^r. 

Ht.  John  N.  Booth  explained  the  necessity  for  a  bridge,  and  that  a  low  bridge 
would  be  neoeeaary  if  money  for  a  high  bridge  conld  not  begot.  , —  > 
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■r.  John  T.  Davia  said  a  new  bridge  was  neceaaarj,  and  tbat  mnst  be  tbecbeftpest 
pMribl«  bridse. 

Hr.  Jofan  £.  Holmea  agreed  with  remarka  of  tbc  precedina  speakers;  tbioka  a  low 
bridge  will  not  be  an  obstruction  to  Davigatioii,  botb  from  his  oUservntion  ami  ftvni 
coDTenation  witb  river  men  ;  gave  bis  reasons  for  supporting  alow  bridge. 

El^GOTemoi  E.  O.  Stanard,  as  a  business  man  and  not  as  an  incorporator  o(  the 
bridge,  K>v(i  expression  to  the  views  of  the  l)uaiue«s  men  of  the  city.  Hd  avowed 
bfaopinloB  that  the  river  interetttB  of  the  country  wuulil  not  saffur  at  hia  bandj  or 
frSB  tba  incorporators  of  the  bridge.  He  gave  Gnaacini  anil  commercial  reasons  for 
tba  eoBotniction  of  a  new  brid^  at  Saint  Lodib  iia  a  necessity  for  tbe  busioeaa  of  the 
oooBiaaitv.  While  he  recognizod  that  rivet  interosts  natarally  oppose  all  briilgeB, 
Md  that  sach  feellDg  is  natural  and  right,  yet  be  knew  must  positively  that  forty- 
nin  oat  of  fifty  men  in  the  city  of  Saint  Lonia  are  in  favor  ot  a  low  bridge  rather 
Chan  no  bridge,  and  that  if  a  high  bridge  will  cost  too  macb  and  a  low  bridge  can  be 
baiHso  that  charges  over  it  can  be  mi  low  as  to  permit  a  reasonable  competition  with 
lbs BmIb Bridge,  then  the  low  bridge  Hhonld  be  built. 

Tba  gentleman  then  gave  hia  reason*,  aa  a  baslness  man,  not  aa  an  engineer,  why  be 
Iboaght  low  bridge  at  Saint  Lonissboold  Dot  cost  more  buro  than  on  theapper  river ; 
(bat  DtninsB  and  rmilroad  men  on  that  river  always  selected  low  bridges  becansethey 
«cte  moat  eooDomical  and  advBDtsgeons.  He  proceededto  explain  tbe  character  of  the 
iocMporaloiBor  tbe  bridge,  and  Ih«t  their  hignstandingisgDaraii  tee  enough  that  the 
qoBstion  of  high  and  low  bnd)^  can  be  best  left  to  them;  who  cunchoosnTiom  the  varions 
plaiMand  estimates  Babmitted  totbom  the  plan  that  will  aeeiu  moat  ad  vantage  oas  to 
tbair  meana  and  aims.  Gave  his  reaaons  fur  believing  Chat  tho  incorporators  would 
dc  all  that  men  ooold  do  consistent  with  tbe  welfare  of  tbe  commnnity, 

Mr.  Haaistick  stated  that  parties  are  not  opposed  to  tbebnildingof  ahigb  bridge; 
IkM  be,  aa  a  director  of  the  Mercbaats'  Exchange,  and  aa  a  supporter  of  the  proposed 
pjan,  and  having  voted  for  everything,  is  yet  bimself  opposed  to  that  featnre  of  the 
till  allowing  an  option  for  tbe  seteotion  of  a  high  or  a  low  bridge.  As  chairman  of 
tbe  committee  of  tlie  same  exchange  on  tbe  improvcmenC  of  tbe  Mississippi,  be  then 
raad  Kdolntions  of  that  committee,  and  submitted  tbem  to  the  Board  (appended 
■ufked  D)  -,  gave  reasons  of  tbe  committee  for  taking  tbia  action.  He  then  enipha- 
DMd  the  expression  of  opinion  that  all  were  in  favor  of  a  bridge ;  but  that  there  ia  a 
Aicidad  differeace  of  opinion  in  the  exchange  aa  lo  the  desirability  of  a  low  bridge; 
mi  that  many  prefer  a  high  bridge.  Explained  relatioji  of  this  committee  to  the  board 
of  directore,  which  board  itself  voted  down  tbe  roeolntions  thomsclvea.  The  resoln- 
lieu  show  the  opinion  of  a  minority  of  the  exchange.  Hr.  Haarstick  represents  the 
faa(ge-line  bnsinessoa  the  lower  river,  and  therefore  is  opposed  to  the  iutrodnction  of 
•dditional  obstmctioos  to  the  river,  m  tbe  shape  of  low  bridges.  Tbey  fear  that  a 
low  bridge  at  Saint  Loo  is  will  be  a  bad  precedent  in  tbe  fature  for  localities  on  the 
knrer  river.  Described  tbe  decline  in  the  river  trafflo  at  Saint  Lonis,  and  assigned 
the  caose  in  large  measure  to  the  bridges  on  these  rivers. 

While  tbe  action  of  the  Saint  Louis  Merchants'  Exchange  in  asking  tbe  General 
Govemment  for  money  to  improve  the  rivera  has  been  a  part  of  tbeir  post  history, 


Biidn,  whatever  this  might  be,  should  be  met  from  a  policy  of  trne  consideration 
fiT  Us  general  welfare^  and  that  tbla  difference  of  cost  alone  should  not  prevent  the 
boilding  of  the  high  bridge.  Commerce  on  tbe  river  below  Saint  Loals  wilt  probably 
iiawtss  with  Hie  next  tive  years.  A  high  bridge  should  be  one  built  witb  a  straight 
cbatd,  SO  fosl  above  high  water.  The  Ems  bridge  he  does  not  consider  a  hieh  bridge ; 
UiiBBaafe,  and  the  large  boats  of  their  line  are  not  sent  above  the  bridge  i>eca use  it 
is  daagSTDDa.  To  go  through  a  SOO-foot  draw  be  would  tu  obliccd  to  break  hia  tow, 
bat  tke.Ead*  Bridge  itself  is  so  dangerous  that  they  would  nT>t  nmlertako  togo  through 

Captain  Scndder  of  the  Anchor  Line  packet  running  below  Saint  Louis,  said :  The 
'*'-  Bridge  ie  a  total  obstrnotion  to  hia  boats,  and  no  one  of  tbeir  boa(  s  ever  go  through 


tbe  Eads  Bridge.     He  thinks  no  bridge  shoiild  ever  be  built  withont  a  draw 

Me.    Disasters  at  bridgea  raise  the  rates  of  insurance,  making  an  aggregate  steady 

chafgB  against  boata.     Has  had  no  practical  experience  with  draw-bni^os  himself. 

Hr.  8.  VI.  Cobb  anbmitted  an  extract  from  a  letter  written  by  Mr.  E.  L.  Corthell, 
giving  an  estimate  of  the  coat  of  a  proposed  low  bridge,  marked  (E). 

Mr.  Sinmonti  thinks  that  Iho  moat  presging  need  that  Saint  Loais  has  ia  a  bridge 
*itb  reasonable  lolls,  both  on  acconnt  of  rates  and  lime.  Explains  methods  of  rail- 
nad  tatea,  and  bow  tbey  are  used  against  Saint  Louis ;  gives  details  and  examples  of 
Mi  bonne**.    Bosioess  demands  a  bridge  as  near  a  free  bridge  aa  is  possible. 

Mr.  CliapiDan  argnea  and  comoienta  ou  the  remarks  already  made,  refers  to  the  argn- 
(■ratsof  all  D8tnr«s.  and  desires  to  return  and  confine  the  discuaaion  and  investigation 
to  tbe  true  qnestlon  of  high  bridge  and  low  bridge.  Mode  an  argument  in  favor  of  a 
birit  bridge. 

Mr.  Cnmmings,  a  member  of  the  city  council,  states  that  the  connoil  bad  pawed  •  f^f^j-iQlp 
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reeolDtion  askiog  Coniircss  to  add  into  the  propoaed  brid^^e  a  rat^  of  toll  to  be  ohATKcd 
on  tbe  new  bridge;  etataa  that  the  bill  should  be  apecitic  on  that  poiat.  l»  (wtUfied 
tbata  low  bridge,  par  tic  tilarly  where  proposed,  would  be  a  very  Kraatobstanotioa,  and 
ill  especial  would  be  destruative  to  the  lumber  intereata.  A  hi^  bridge  is  especially 
dcairable. 

Mr.  Huse,  of  Huso,  Loomia  iftCo.,  is  a  largo  shipper,  from  2,000  to  3,000  csis  «  Tf^i 
and  therefore  cau  apeak  from  experience  oa  to  raJlioadH,  yel  ia  positiTS  thkt  m  high 
bridge  iainliniKly  preferable  to  a  low  bridge.  Was  a  tow-boat  pilot  and  captain  in 
former  years,  and  can  apeak  from  experience  aa  to  the  dangers  of  navigation,  particu- 
larly as  to  draw-bridges.  Eiplaioa  the  details  of  sucb,  and  described  a  oolliaioa  of 
one  of  bis  boats  with  tbe  Hannibal  Bridgo  whan  going  iip-6tr«am  with  enipty  tow, 
involving  a  total  loaa  of  boat  and  tow,  thirteen  Uvea,  and  a  span  of  the  bridge.  De- 
acribed  diSerence  between  rivora  of  the  West ;  eiplaiucd  methods  of  towinv  on  the 
lllinoia ;  also  described  hia  boats  and  bsrgea,  difficulties  of  coming  through  me  £ads 
Itridge;  thinks  a  low  bridge  below  the  Missouri  would  be  a  fatal  blow  to  the  eom- 
murce  coming  down  the  Hver,  and  that  moat  of  that  oommorce  coming  ia  the  shape 
of  tow-boats,  rafts,  and  barges,  would  suffer  especially. 

The  shifting  cbounol  alone  would  be  an  iasuperable  objection  below  the  I 


describes  how  the  chanuel  sliifu  even  directly  in  front  of  the  city.  No  draw-apao  can 
be  located,  there  being  no  straight  shoro.  Tbiuba  tbe  whole  question  altogetner  too 
amall  on  the  part  of  the  bridge  men  to  propose  to  put  in  alowbridite  wheD.foraamall 
additional  rost,  a  hlgb  Liridge  can  be  put  up.  Explains  all  the  difficulties  of  wind, 
current,  drift,  and  eddies  in  the  navigation  through  the  draw-bridge,  and  the  risks  to 
life  and  property  always  rnn  by  tow-boats  at  the  bridges.  For  these  oonaiderktioDS 
of  life  and  property  an  additional  coat  ahould  be  put  into  the  bridge  and  m^e  it  safe 
for  the  river  interest.  His  large  experience  in  both  river  and  railroad  extended  OTer 
aperiodof  many  yeara.  A  low  bridge  here  wonld  practically  rain  the  river  boeineaaa 
and  probably  run  all  tow-boats  out  of  the  river.  Trouble  of  managing  tows  due  to 
load.    Add  expenaea  of  each  trip,  double  tripping,  two  days'  time.    At  times  his  boats 

have  taken  up-stream  fiftee-  ' ' 

"~  L.  Johne 

e  br — p, —  -^  _~ —  — ^ r —     —  ^  —  J  .,«^ --  , 

.,  cepting  five  we  have  lost  one  or  mora  or  damaged  o       ._ 

or  baif  SB-  Accidenta  of  every  poaaible  kind  have  happened,  and  we  have  tried  every 
posaible  way  of  avoiding  these  accidents.  For  packets  without  barees,  the  safcvt  way 
to  come  down,  head  on  witli  good  eteerage  way.  I  think  it  would  te  doubly  danger' 
ous  to  run  a  draw  of  200  feet  below  the  Mieaonri  than  above, 

Mr.  Schulenborg,  of  the  lumber  firm  of  Schnlen berg  &Baeokeler^  is  in  favor  of  build- 
ing a  low  bridge  on  accoant  of  the  difTcreDco  of  expense  of  building  and  operatinE  a 
low  bridge,  tbe  length  of  the  approaches,  and  the  difference  of  level.  Would  rather 
have  the  bridge  below  hia  landing  than  above. 

Mr.  Francis  explained  as  to  railroads  to  come  into  tbe  city. 

Mr.  W.  H.  Jonea,  interested  in  railroads  coming  into  the  city,  thinks  that  low  grade* 
are  essential  to  the  operation  of  railroad.     Ia  interest«d  as  to  location  of  the  bridge, 


c[ueations  the  accuracy  of  many  statements  aa  to  the  injury  to  be  done  with  thelnm- 
bor  interests,  but  submits  no  facta. 

Mr.  Charles  W.  Beers,  aecretsry  of  the  Schulenberg  Company,  explains  that  tbe 
compauy  aa  a  whole  has  fought  the  bridge  aa  a  low  briuge,  and  that  Hr.  Schulenberg 
has  given  hia  teatimony  on  bis  own  responsibility. 

Mr.  Francis,  on  the  part  of  the  bridge,  disclaiiua  any  intention  of  injnHng  the  Inm- 
ber,  ice,  and  river  intereata  of  the  city. 

Capt.  W.  K.  Slocum  boa  been  a  pilot  on  the  river  for  eighteen  years,  rafting  lumbfi 
and  logs,  landinsat  Saint  Louis  about  once  a  week,  bringing  them  from  Alton  Bloneh, 
Brail  of  loga  explained  in  couatruction,  and  what  damage  could  be  done  by  striking 
a  pier. 
The  public  meetiug  then  closed  at  2  p.  m. 

Becordor  aubmittca  statoment  of  cars  croasing  lllinoia  and  Saint  Louis  bridge  dur- 
ing m85  and  1886;  appended,  marked  F. 

The  Board  then,  until  6  p.  m.,  was  occupied  in  diiioussion  and  preparation  of  its  re- 
port ;  and  at  6  p.  in,  adjourned  until  9  a.  m.  to-morrow,  December  31,  1886. 

Deeaabor  31,  1S86,  On.  m, — The  Board  met  pursuant  to  adjournment,  and  continued 
in  session  until  6  p.  m.,  engaging  in  completing  record  and  preparing  report.    Recorder 
submitted  statement  of  tlio  Suiiit  Louis  Bridge  and  Tuunel  Company,  showing  traffic 
across  the  "  Eads  bridge  "  in  1885  and  188G ;  appended,  marked     O." 
At  6  p.  m.  Board  adjourned  sine  die. 

E.  B.  RcrFNKR, 

Captaitt  of  Engliuers. 
Henry  L.  Abbot, 
Colonel  bJ  Et^ntert, 
Bvt.  Brig.  Gen.,  D.  S.  A., 

FretUtntttfBixrd.      I 
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lktter  op  instructions  to  board  op  knoinf.f.rb. 

Offics  of  thb  Chirp  of  Engixbrrs, 
(Jnitrd  Statrs  Army, 
WathingUm,  D.  C,  DectmUr  lH,  1886. 

Sir;  The  incloaed  commnnication  to  the  Secretary  of  War  from  the  Hon.  8.  J.  R> 
HrMillan,  chairmsii  Committee  on  Commerce  of  the  Senate  of  the  United  Stat^w,  iitiil 
accompaaying  poperB,  in  reiation  to  low  hridice  at  fialut  Louis,  are  transmitted  for 
Ibe  iururmation  oftheBoardof  Gneineera,  coostitated  by  paraifaph  2,  Special  Orders 
Ko.  195,  Headqnartera  Corpa  of  Eogineere,  dated  December  IG,  IbSU,  of  which  yon 
are  the  preBidiug  officer. 

Tlie  importance  of  the  iDhJect  and  the  great  Interest  manifested  bycommercisl  and 
otbei  bodies  in  regard  to  it,  rendera  it  neeeagary  that  the  Board  give  the  mntter  thorough 
ioTesligatioii  and  consideration,  and  enbmit  a  fall  andexhanBtiTe  report,  accompanied 
by  anoh  evidence  as  ma;  be  deemed  Rdvisable,  teDding  lo  fortify  aud  elucidate  the 
opinions  it  may  lie  called  npoD  to  eabmit. 

The  Board  is  authorizMltufaoldo|>enaeB8ions,if  desired,  and  to  call  npon  theofScera 
of  the  CoTpHofEDgineers  stationed  in  Saint  Louis  for  soohaidand  Information  as  they 
may  lie  able  to  aB^rd. 

The  expenses  of  the  Board  will  be  defrayed  by  MaJ.  A.M.  Miller,  Corps  of  Eoai- 
ii«crB,  from  the  appropriation  for  improving  the  HiasJBSippi  Kiver  I'rom  the  month  of  the 
niiDoiB  to  the  mouth  of  the  Ohio  Hi  ver. 

By  eomuiand  of  Brigadier-Oenera)  Dnane. 
Very  rrapectfuUy,  your  obedient  servaot, 


John  G,  Parkr, 

Colonel  of  Enginefrl, 

Brl.  il^i-  den.,  V.  S. , 


papers   PRBflESTBD  BT   MR.   STOUT  IN   OPPOSITION   TO   A    LOW  KRIDOR. 

h—LetUr  of  Mr.  D.  J.  McDonald. 

McDonald  Bros.,  Lumbbr  and  Tow  Boats, 

La  Crotit,  IPU. 

Ht  Drar  Judge  :  I  see  that  yon  take  a  very  lively  intereat  in  the  legitimate  iuiprove- 
mealsof  the  Misaitsippi  Biver,  and  that  yon  are  very  Eictive  in  yon r  opposition  to  the 
coDitniction  of  a  low  bridge  at  Saint  Louis.  I  may  lie  too  late  in  droppinK  yon  this 
letter. 

Yon  are  aware  that  for  a  great  many  yeara  I  was  actively  engaged  in  navigating 
lli«  river  to  Saint  Lonis-aud  conseqnently  have  n  knowledge  of  the  character  of  the 
liTCT  and  its  banks  and  islands.  The  shores  and  islands  are  of  recent  allnvial  de* 
pwit,  and  the  ever-shifting  sands  of  the  river  are  not  much  more  fickle  than  are  ita 
nncertain  banks  and  islands.  Our  pilota,  who  are  constantly  ranning  fb:itn  here  to 
^aint  Lonis,  dare  not  go  below  the  month  of  the  Missouri  in  low  water  until  they 
bave  learned  from  some  one  who  has  jast  been  over  that  part  of  the  river  what 
ckaaEes  had  taken  place  since  Iheir  last  trip,  or  elK  engage  the  servioes  of  a  pilot 
*bo  bss  Jnst  been  over  that  part  of  the  river. 

It  might  stagf^r  the  member  of  Congress  from  Saint  Lonis  to  know  that  the  mouth 
oftbeUisbonii  Rivtr  has  moved  at  least  4  miles  down-stream  in  the  laat  dozen  years; 
ibst  it  is  not  a  great  many  years  since  an  Illinois  farm  occupied  the  placeoftbe  pres- 
ent month;  that  Wilson's  Island,  on  which  there  woa  a  farm,  peach  orchard,  etc.,  less 
tban  ten  years  ago,  la  now  in  tlie  Gulf  of  Meiico.  (This  island  was  about  II  miles 
above  the  present  bridge.)  For  a  short  distance  in  front  of  Saint  Loais,  but  below 
Xbe  proposed  sit«  for  new  bridge,  the  river  has  been  narrowed  to  about  l,liOU  feet  by 
fiUDdine  a  dam  from  the  head  of  Bloody  Island  to  the  Illinois  shore,  and  the  rivur 
tliDs  waited  in  between  the  natoral  rocks  on  the  Saiot  Louis  shore  and  the  artificial 
tmbankment  of  rocks  on  Bloody  Island  has  a  channel  swift,  deep,  and  regular.  But 
*■  Mmi  BB  it  is  r«leased  from  this  bondage  and  permitted  to  resume  its  natural  width 
ii  immediately  resumes  its  former  vagaries,  us  the  immense  sums  expended  in  the  iiii- 
■uediaia  vicinity  of  Saint  Loais  attest.  Plfiise  pardon  me  for  suKgestioff  that  when 
tile  privil^ie  is  gnuited  t«  plaue  a  bridge  across  the  Misaiasippi  ETvbt  that  no  mere  ^~,  , 
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SOTT,  for  the  reasons  already  set  fortb,  the  channel  in  tbat  part  of  the  river  c«d  imI 
be  mainlBiued  at  any  giveu  iHjiot,  bat  iuust  be  pormitted  to  go  sb  it  pleases  to  aq 
openlnfc  iu  the  bridf[R. 

Thererore.  in  the  latereat  of  uaTigstion  sad  toMCOTe  the  safety  of  life  uidpropertj. 
every  Hp&D  in  the  proposed  bridge  eboold  be  a  draw-span  of  not  leas  tbsn  3CH>  CMt,  oi 
a  hifih  bridge  ebonld  mi  insisted  npoti. 
Yours,  very  truly, 

D.  A.  UcDomaU). 
Hod.  W.  T.  Prior, 

IFathitgloK,  D.  C. 

JfidariU  iliowiiigthiftinif  ckaHR el. —William  Kellv,  pilot  ID  years;  M.  L.  Kelly,  pilol 
18  yean;  M.  B. Chapman, pilot  30  Tcais;  J.lI.Oilliom,pllot  38yeara;  Heary  CbbYm, 
master  and  pilot  80  years;  W.  C.  &a11,  master  and  pilot  30  feare  ;  Geoive  G.  Kvitfa, 
master  and  pilot  30  years;  A.  Lemon t,  master  and  pilot 'JT  years;  E.  R.  Powell,  mau- 
ler 35  years;  W.R.SWumb,  master  and  pilot  20  years;  J.  W.  Little,  pilot  36  veara; 
SBmue'lC.Gnlich,  pilot  36  years;  Henry  Doft,  pilot  23  years;  Henry  H.  Hicks,  maalei 
and  pilot  %  years;  Ueorge  W.Allen,  master  and  pilot  S5  years;  Eera  J  Chaoey,  mastei 
and  pilot  16  years;  Robert  Dodda,  master  and  pilot  17  years;  Jos.  La  Barge,  pilot, 

rbsolhtion  PsseKD  nr  national  board  of  steam  navigation. 

Re»otvad,  That  in  the  opinion  of  the  Kational  Board  of  Steam  Navigation  there  will 
be  a  serloos  detriment  to  1  he  free  and  safe  navigation  of  the  HissiBaippi  Biver  to  bare 
a  bridge  or  bridges  with  a  draw,  or  of  a  less  elevation  than  50  feet  above  higb-irat«l 
■nark  or  with  narrower  spans  thsn  those  of  the  Saint  Xioois  Bridge,  koown  aa  tbe 
E*ds  bridge,  at,  any  point  wilhin  SO  mites  of  the  city  of  Saint  Lonis,Ho. 

The  Board  also  recomnienda  a  rigid  adherence  to  the  provisiooH  of  tbe  law  relating 
to  the  Ohio  Biver,  with  ibe  application  of  said  law  to  other  navigable  riven. 

RESOLUTIONS  PASSED   BT  TUti:   LOUISVILLE   CHAMBER  OF   COMMRRCR. 

Whereas  a  bill  is  before  Congress,  known  as  Honse  bill  8745,  for  the  coostraction  ol 
alow  railway  bridge  across  the  Mississippi  River  at  or  near  Saint  Louis;  and 

Whereas  a  bridge  constrncted  in  accordance  with  the  provisions  of  said  bill  will  be 
a  serions  obstroction  to  navigation  and  injurious  to  the  trade  and  commerce  of  B»id 
river:  Therefore, 

Betolved,  That  we  earnestly  protest  against  the  erection   of  any  bridire  over  the 


isippi  Uiver  eonth  of  the  month  of  the  Missouri  River  with  a  less  channel  beighc 
ur  width  than  the  channel  spans  of  tbe  present  bridge  at  Saint  Louis;  and  furtlu-r 

Baolved,  That  a  copy  o(  tbese  proceedings  bo  fnmished  to  onr  Senators  atnl  Urp- 
resentatives  in  Congress,  with  tbe  reqnust  tliat  they  most  earnestly  oppoae  the  p«a»- 
age  of  the  bill,  or  any  otDer  bill  inconsistent  with  the  above  rosolntions, 

RESOLUTIONS  PASSED  BT  PITTSBURaH  CHAMBRR  OF  COMMERCE. 

Chamber  of  Coumrrcr  of  FiTrsBURoa, 

Piifbar$)i,  Pa.,  June  15,  18f>6. 

Dc^ft  Sir  :  At  the  meeting  of  the  cbamber  held  yesterday,  14lli  inatant,  tbe  paper 
fallowing  was  unanimously  adopted : 

"  Whereas  a  bill  is  now  before  Congress  known  »s  Hooae  bill  6715,  for  the  ooustrac- 
Uou  of  a  low  rail  way  bridge  across  the  Mississippi  River  at  ornear  Saint  Louis:  and 

"Whereas  a  bridge  constrncted  in  occordauoe  with  the  provisions  of  said  bill  will 
he  a  serious  obstructioB  and  injurious  to  tbe  trade  aodcommeroeof  said  river:  Tbetv- 
fore, 

"  Bttolttd,  That  we  earnestly  protest  agaiusttheerectionof  any  bridge  on  tbelfia- 
sissippl  south  of  the  month  of  tno  Missouri  River  with  a  less  channel  height  or  witlth 
than  tbe  ofaanuel  span  of  the  present  bridge  at  Saint  Louis." 

It  was  also 

Bttolved,  That  a  copy  of  these  proceedings  be  furnished  onr  Senators  and  Repre- 
sentatives in  Cougres',  with  the  request  that  they  most  earnestly  oppose  the  paasege 
of  bill,  or  any  other  bill  lucousisteDt  with  above  resoluliou. 

We  mwl  to-day  to  onr  Senators  Bud  RupTeseutatives  in  aecoTdance  to  rsaolutioo . 
Id  some  haste,  reepectfully,  yours, 

O.  FOLLAMSBEB, 

J.  H.  Stout,  Eaq^ 

JUfV*  MouM,  WMkingtom,  D.  C. 


>y  Google 
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Saint  Locib,  Mat  i^,  Iff^O. 

Dub  SiK:  Will  yon  allow  me  to  give  to  the  pablie,  throngh  the  colnmiu  of  your 
ptper,  k  ttw  of  the  reMOns  why  I  bHTe  so  BtreDOonsIy  opposed  tbe  movemeot  to  olt- 
laiD  a  charter  for  a  low  bridge  below  the  mooth  of  the  Hiwonii,  and  to  beg  your 
readers  to  carefally  cimaider  them  with  me,  and  then  decide  if  there  may  not  be 
UMlher  side  to  tbis  low-bridge  qneation. 

We,  who  have  opposed  this  move  from  ita  first  inceptioD,  have  done  ao  beonoaeoar 
uaterial  interesla  wereeerioasly  invoWod,  bnt  weare  for  the  moment  on  the  Dopopnlar 
tide.  Why  are  we  called  obetrnctionista  I  Have  we  not  repeatedly  said  that  wb  were 
Dot  oppoaed  to  a  properly  conatrncted  high  bridge,  that  will  conaervo  both  the  river 
and  railroad  intenste  wi^oat  delay  or  danger  to  either  I  From  experience  we  are 
dnnly  CAnvinced  that  a  low  bridge,  with  narrow  draw,  lb  extremely  aangeroua  to  al) 
life  and  property  paaaing  throagb  dowD-Btream.  more  oapeclally  to  low  and  raft 
boata.  Wilh  a  narrow  draw,  or  opeoiDK  of 'inly  21X1  feet  (os  proposed  in  tbia  bridge), 
inordinary  towwiIlonlyhaTe30or40tMt  of  space  od  either  side.  It  isaslijng  more 
IhaDhnman  akill  to  reqaire  any  pilot  to  rim  a  tow  tbroujih  that  narrow  space  safely 
with  any  wind  or  the  least  variation  of  cnrrent.  Even  in  tne  calmest  weather  it  would 
beircry  nnaafe,  and  if  they  miss  the  draw-opening  certain  drstrnciion  awaits  them  by 
being  drawn  under  the  low  aoperetmctnre,  placed  but  a  few  feet  above  the  water. 

There  is  Eo  overdrawn  estimate  of  the  danger,  Oni  company  a  few  yearn  since  had 
exactly  this  experience.  Oar  powerfol  tow-l>ost,  the  Dictator,  was  drawn  under  the 
Haanibal  bridge,  capsized,  and  sunk  i  eleven  of  her  crew  were  drowned  :  steam-boat 
and  tow  a  total  loss;  one  span  of  the  iron  bridge  carried  away,  stopping  railroad 
trafBc  for  several  weeks. 

luthepaatteayearsonrcompany  has  lost  over  $40,000  of  property  and  four  teen  lives 
thmogh  ooUisions  with  railroad  bridges ;  and  the  indirect  money  loaaea  by  delay  at 
nifihiandin  windy  weather  at  these  bridges  asgregate  four  times  that  amonnt.  And 
yei,  we  and  others,  protesting  ajainst  a  low  bridge  as  dangerous  to  life  and  property, 
s»  called  obetmctiooists.  Ijie  friends  of  the  low  bridge  claim  that,  since  there  are 
•0  many  aimilar  ones,  this  iu  addition  makes  bnt  little  difference.  This  is  not  tmo, 
since  the  conditions  are  entirely  different.  The  draw-bridges  over  the  Upper  Uissia- 
nppi  and  lllinoittrivera  are  where  the  corrent  is  only  8  or  3  miles  per  hour,  nanally; 
in  extreme  cases  4  miles.  Below  thejanotion  of  the  Hissonri  the  current  often  runa 
from  e  to  7  milea  per  bonr ;  in  extreme  high  high  water  8  miles.  No  tow  or  raft 
Btfamer  can  psea  the  npper  river  bridge*  safely  with  more  than  they  can  hack  np 
■lOUDst  the  CDitPnt ;  hence  they  might  pass  the  upper  bridges  safely  in  the  slack  onr- 
rcDt  and  be  destroyed  under  this  propoaed  bridge,  beiug  unable  lo  hold  their  tow  in 
Ibo  aw  ifter  current. 

President  Cobb  said,  in  alateartiole,  that  the  Eads  bridge  had  proven  quite  as  dau- 
Kerons  as  dra^-bridgea.  I  wish  to  ask  him,  wonid  not  the  danger  to  life  and  property 
be  increased  twenty -fold  if  the  S^fi-foot  space  between  the  piers  were  reduced  to  a  300- 
fDOt  opening,  with  a  death-trap  inthe«hape  of  a  low  superstructure  placed  a  few  feet 
above  the  water  f  Many  erroneouB  etatements  have  been  made,  one  of  which  I  wish 
to  oorrect.  It  is  claimed  that  90  percent,  of  the  volume  of  river  businesa  is  below  tbe 
city.  Is  this  trnef  -There  are  over  1,500,000  tons  of  lumber,  stone,  and  ice  brought 
to  this  city  annnolly  from  the  north  by  river,  not  mentioning  all  olher  articles.  Doea 
any  une  man  think  there  is  ten  times  that  tonnage  leaving  tbia  city  for  the  sooth  by 

Is  the  so-called  "  Merchants'  Exchange  bridge  bill "  aaillDfr  nndet  false  colore  1  Tf 
I  anderatand  the  matter  eoneotlv,  tbe  Merchaota'  Exehanse  lias  not  a  dollar's  inter- 
est In  tbia  bridge.  Is  it  not  a  private  bill  of  a  fbw  individiialB,  members  of  the  Ei- 
ebaoge  t  And  when  the  charter  Is  obtained,  will  it  not  be  transferable  to  any  rail- 
nad  company  1 

They  have  aaked  fiir  a  charter  to  baild  either  a  bigb  or  a  low  bridge.  If  a  high 
bridge  is  intended,  why  the  menace  of  a  low  one  t  Are  life  and  property  to  be  por- 
palnally  endaDgered  to  save  tbe  small  sum  of  $-200,000  on  a  $2,000,000  briJ|:;e  T  It  is 
lecretihat  t^    "    - ' '     '  '"  "^-  "'-■•- ^ —  -•- '■-■ 

— ...- v.^  rill 

Are  the  friends  of  the  low-bridge  oouaiatent  ( 

Did  not  the  HerDbanta*  Exchange  in  lSti2  decide  against  any  low  bridges  below  tbe 
month  of  the  Hissonri  1 

The  residents  of  BaintLonis  may  as  well  look  squarely  in  the  face  the  fiiot  that  tbe 
flnt  low  bridge  below  the  month  of  the  Missouri  will  be  the  begitining  of  a  aeries  of 
Id*  bridges  to  cross  tbe  river  at  Carondolet,  Cheater,  Cairo,  Belmont,  and  Momphia, 
and  Ihat  the  indorsement  of  thia  bill  by  tbem  will  forever  alienee  any  oppoaition  they 
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may  wiah  to  make  to  tho  ereotion  of  low  bridges  below  Saint  Lonis  over  the  HiMis- 
Bippi. 

Have  tbey  not  sent  ilelegatioas  to  Wa«hinKCoD,  askiog  targe  aptiroprjationa  rrdm 
CoQgreaa  to  improve  natare'a  great  bigbw»y,  tbe  MiMissippi  River,  and  to  kiinn  it 
cipcii  to  tbe  commerce  of  Ibe  coautry  tree  from  obatniotioue  f 

'     ■  "  .  -       ..       irivilege  to  pDt  io  a  gi 

aetween  the  Keoknk  U 

To  the  Edittr  of  Itie  OtobeDtmoerai. 


Office  op  Saint  Louis  and  Mihsibsippi 

Vallkt  Transportation  Oompanv, 

Saint  Louis,  DeaeMbtr  '10,  tiftV. 

Dear  Sir:  Id  ftocoidance  with  yoni  request,  Il>egleave  tof^iveyoubolow  a  copy  of 
tbe  reaolntioD  ae  Tiasaed  by  coiiiiiiitte«  on  Misawsippi  Kiver  improveraent,  of  wbich  1 
am  chairman,  and  tbe  members  of  which  are  appointed  by  the  Board  of  Dircctols  of 
the  Murchanls' Exchange  of  this  cily. 

The  committee  met  in  May  last,  and,  after  parsing  the  reBoIntiona  niianimou^ly 
(seven  oiombcra  being  present  and  three  absent),  reque>iLedPreHiileut  8.  W.  CuUb,  of  ibt 
Mer(:hatlta' Exchange,  to  telegraph  a  eupv  of  tbem  Co  a  committee  in  Waabiugton,  D.  C, 
ooDBistiag  of  Governor  6tan^,  Mayor  T'rancis,  and  Mr.  Uainwater,  who  were  tburt 
for  tbe  purpose  of  inducing  Congresa  to  pass  the  merchania'  bridge  bill,  in  which  tbe 
baildera  sbontd  bave  the  option  to  bnild  a  low  or  high  bridge,  q/ler  obtaining  tSe 
franohise  from  Congress. 

I  also  give  yon  a  copy  of  a  telegram  sent  tbe  committee  in  Washington  and  accam- 
panying  onr  resolutions,  which  requires  no  coniment  from  me. 

The  MiasLBaippi  River  Improvement  coramittee  passed  the  following: 

"  Whereas  the  city  of  Saint  Louis  requires  another  bridge  across  the  f— ■"-;"-! 


)  its  terminal  and  switching  facilities  and  become  injcpetidrnt 
by  tbe  bridge  conjpetition  secured  to  it  by  tbe  building  of  the  now,  and  as  near  a 
free  bridge  as  cau  be  hod,  charging  only  such  tolls  as  will  maintain  it  in  good  nin- 
niug  order  aud  pay  a  nominal  lato  of  interest  on  tbe  stook  and  a  low  rate  <S  interest 
on  the  bonds : 

"  Reeolvtd,  That  in  common  with  our  fellow-citizens  we  recognize  tbe  imperative 
necessity  of  another  bridge,  which  we  cordially  indorse  and  will  earnestly  support. 
Still,  we  alsu  recognize  tbe  value  of  an  improved,  unimpeded,  anij  nnDhetrnct«l  river 
to  the  seaboard,  and  believe  that  the  Father  of  Waters,  the  freight-rate  regalutor, 
shouiil  not  be  lost  aXcht  of  in  the  march  of  iDiprovements,  lookiog  to  cheaper  Irans- 
portation  of  tho  proaucts  of  the  Mississippi  Valley  ;  and  we  hereby  oppose  the  grant- 
ing of  auy  charter  of  u  low  bridge  by  Congress  across  the  MiHsiasinpi  River  bolun 
the  month  of  tho  Missouri,  but  plndgeonr  hearty  support  to  a  hign  bridge,  with  a 
.')00-foot  spau,  as  least  likely  to  impair  said  river  navigation  so  essential  to  the  mu- 
terial  prosperity  of  the  country, 

"  Hbhrt  C.  ITaabstick. 
"Fkans  GAiEmiiK, 
"M.  McEnmis. 

"J.  C.  EWAtD. 

"JahksL.  Huse. 
"M.  Banheiubr. 

"By  reqneat  I  send  this  as  thesen»Bof  the  metobera  of  the  oommittee  present.  The  . 
Board  of  Directors  has  not  acted  upon  it. 

"8.  W.  Cobb, 

"  iVMitfeaf." 

River  cominittoe  met  to-day.  sii  present.  They  heartily  approve  a  high  bridge,  and 
tfyouare  willing  to  accept  tbey  say  all  opposition  buro  aud  la  Washington  will  join 
in  pushing  tbe  bjtl  tbroneh  this  Congrexs,     Stout  bos  boeii  rcqnestod  to  confer  witb    ■ 
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ir  oomioittee'B  report.    Being 
«  neceBsatr  or  not. 

8.  W.  Cobb, 

I're*i<knt. 

I  respeotfuUr  ask  tbat  the  above  be  pUced  before  yoar  Board  ah  ovideuce  acaiobt 
the  bailding  of  a  low  bridge  beioir  the  month  of  the  Miisouii,  together  with  tbe  re- 
inu-ke  I  made  before  ;oa  t^-daj. 
V«ry  tmlj,  yours, 

HsMiiY  C.  IIaarstick. 
H^.  £.  H.  BtJFFKES, 


EXTRACT   FROM  LXTTKR  OT  MR.  K.  L.  CORTHKLL,  QlVntQ  ■BTIHATX  or  LOW  BRIDGE. 

Wabhinoton,  D.  C,  Mag  39,  IBSli. 
MrDEARSiR:    '    *    •    I  amMtlsfled  that  alowbridgecanbebiiilt  for$I,600,000. 
Tbat  is,  under  the  oirctuaatancee  and  at  the  same  location  a  high  bridge  will  coat  50 

ST  eent.  more  than  a  low  one,  sayitignotliiDgof  theinoreaaed  cost  of  land  approacbea' 
-  a  bigb  bridge  and  the  great  iuoouveuience  of  gotliug  upon  the  ground  that  is 
BDitable  for  the  yards  and  tracks. 

E.    L.   CORTHKLL. 


■TATKIDENT  OT  TRAFFIC  ACROSS   THB   1UJI.0I8  AND   SAINT  L0C18   BftlDUB    IN    1*^85 

AKV  1886. 

Saint  Louis  Bbidok  Company  and  Tuknri.  Bailroad, 

Obnbral  Uanaosr's  Officb, 

5ai«l  LouU,  Dec§mber  30,  1886. 
Drak  8u  :  la  reply  to  yonr  favor  of  this  date,  I  beg  to  sa<^ : 
First,  se  to  averag*  nninber  of  trains, 

A.  Tbere  an  84  paasenger  trains  crossing  daily  on  scbedale  time.  This  is  exclosive 
of  special  and  ezeoreioD  trains. 

fi.  The  n^unber  of  GOacbM,iooIadiiig  express  and  baggage  oara,  hauled  doriag  1885, 
was  2U,SS>i,  wbioh  gives  an  average  of  aboot  7  oara  p«r  paaaenger  train. 

C.  As  to  freight,  the  number  of  might  oars  moved  across  tbe  bridge  during  1881) 
was  IB  follows : 

Leaded  can 186,687 

Empty  ears 133,1(17 

Total  cars 3I8,!)01 

AveiagtaE  abont  15  cars  per  tr^n  gives  a  total  of  91,S60  per  aunnm,  or  about  an 
average  of  60  trains  per  day. 

D.  There  is  an  average  of  abont  twenty  light  enKines  crossing  the  bridge  duilv, 
which,  inasmaob  as  the  bridge  and  tnnnel  are  operted  on  the  Block  system,  count  iis 
trains,  and  must  be  taken  into  aoooont  in  ennmerating  tbe  number  of  trains. 

Second.  As  to  the  greatest  namber  of  trains  croesing  the  bridge  on  any  day  during 
ths  present  year,  I  would  say  that  the  largest  number  of  freight  cars  was  tranaferreil 
on  tbe  I6th  of  January,  to  wit : 

.ogle 


I^Mded  freight  cars 1,036 

Empty  freight  cars 476 

Totol  (height  cars 1,512 

■BAingan  average  of  over  one  hundred  trains.  ^~,  . 

DsilizeobyCiOOg  e 
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The  UrgMt  niimber  of  pawenger  trains  In  any  one  day  was  oa  the  KHb  of  8eptoinli«{ 
irhen  we  moved  106  traiiu,  regolar  anil  apecial. 
The  above  fignres  apply  to  the  trafflo  of  IS&  (eioept  aa  to  the  two  gpecifio  days  i 

Dnriog  tbapreKntyearandnptotheSOth  instant,  InulEuive,  we  have  moved  185,37 
loaded  and  Itl.OuO  empty  freight  cars,  makinga  total  of  309,421,  or  9,483  cars  lees  th« 
In  ises.  This  is  acconiited for  b;  the  ucaily  total  interruption  of  the  bridge  tnkffl^ 
lasting  six  weekw,  dnring  the  Southweatern  strike,  and  the  eleven  days  iit  Deceiobel 
ISm,  not  yet  reported. 

In  addition,  allow  me  to  say  that  we  will  be  glad  to  fnmisb  yon  any  infoniMtiai 
reapecting  the  traffic,  opeivtions, earnings, aud  espensesof  oar  companiea,  and  tlial 
the  iMoks  and  records  of  thisofflce  are  open  toyooriDspectioQfor  thatparpiMe  a*--^ 

Tonrs,  very  trnly. 


DlSCt-BStOM  OF  t.STKRVBRIUtCE  IN  TRArFIC,  BT  UAJOK  UlLLXR. 
Traffic  ovtT  exitting  Mdge. 

The  railroad  trufflo  over  the  preseut,  or  mbat  la  known  as  the  Bad's  Bridge,  ia  -ntj 
large.  Tbe  uamlwr  of  coaches,  that  is,  paaaenger  cars,  baggage,  and  expnea  oais, 
which  crossed  io  1885  whs  214,8U8.  The  nniuber  of  passenger  trains  croMing  daily 
was  tU,  which  gives  an  average  of  7  cars  per  passenger  train. 

Tbe  nnmber  of  freight  cars  moved  across  in  1686  was: 

Loaded  can 186,687 

Empty  cars 13S,St7 

Total 318,904 

This  at  an  average  of  15  oars  per  train  gives  a  total  of  Sl,260  traias  per  annnm,  or 
abont  60  traina  per  day. 
The  greatest  nnmlwr  of  freight  traius  crossinfc  the  bridge  in  any  one  day  ""  "~" 


The  largest  number  of  passeoger  traius  croesiDg  in  one  day  in  1^86  was  lOS, 
reonlar  and  special. 
FiODi  the  Ist  of  Junuary  to  the  20tb  December,  1886,  both  dates  iuolnsive,  there 


bave  t>een  309,431  freight  cars,  loaded  and  empty,  hanled  across  the  bridge ;  this  it 
9,483  cars  lees  than  in  1S85;  bnt  there  was  a  nearly  total  interr  option  of  bridge  trafflc 
for  six  weeks  this  year,  owin^  to  strikes. 

From  what  ia  stated  above  it  will  be  seen  that  a  fair  average  wooid  be  a  traffic  of 
144  trains  crossing  the  bridge  per  diem. 

ProbabU  traffic  mier  theneu  md^it.— Nowit  is  hardly  probable  if  a  now  bridee  wete 
boih  at  Balnt  Loais  that  it  would  be  required  to  accommodate  this  aiDOtint  of  truffle; 
but  if  it  is  to  be  of  practical  value  as  a  measure  of  relief  to  the  trade  of  Saint  Loais 
it  sboold  be  able  at  least  to  divide  this  business.  Let  it  be  eopposed  that  half  tliis 
number  of  trains  were  required  to  tie  crossed  over  this  bridge,  this  wonid  give  an 
average  of  72  trains  per  diem.     Now  if  the  bridge  were  a  low  bridge,  with  a  ormw  r^ 

Juired  to  be  opened  for  the  passage  of  river  trafflo,  there  wonid  be  obvionsly  great 
clay  in  the  passage  of  these  trains.  If  we  suppose  the  trains  to  be  equally  dividetl, 
that  is,  36  passing  east  and  36  going  west,  and  that  they  were  submitted  t«  no  delay, 
and  the  bridge  were  arranged  for  a  double  track,  it  would  require,  the  trains  follow- 
ing as  oloeely  as  possible  at  a  rate  of  6  miles  per  boar,  atkoot  tbi«e-qoarterB  of  aa 
hour  to  cross  these  oars,  and  would  not  caase  a  very  mateiialdelay  to  rivartndBe; 
but  the  practice  in  passing  such  trainsisfar  different  from  tbiaanpposed  ease. 

It  is  very  probable,  as  is  now  the  practice  on  tbepreaent  bridge,  that  tite  passenger 
trains  would  be  crossed  in  the  moniing  and  evening,  and  that  the  neigbttralna-wmild 
be  distributed  over  the  remainder  of  the  twenty-four  hours.  Than,  if  we  suppose  that 
tbehonrs  between  7  a.  m.  and  9  a.  m.  and  7  p.  m.  ami 9  p.  m.  are  devoted  to' the  pas- 
senger traffic,  wc  would  have  left  15  freight  traitjs  to  be  passed  In  the  remainder  of 
the  twenty-fonr  hours  and  very  probably  equally  (liBtribnt«d  over  them,  or  abont  U 
trains  in  twenty  hours;  thnsit  would  appear  that  there  are  veryfewhonn(flve)iiitlw 
day  daring  wblcb  the  draw  could  be  opened  certainty  withont  interfering  with  trafflo. 
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Irr,  it  a^aan  that  there  willbeat  least  tw«ntyoperiings  per  dnyreqaired  to  aoemn- 
■gdatetheiegalarmiuiiDK  boats,  not  to  speak  of  local  harbor  traffic,  no  tbat  itnould 
McmtbatateveryhoDrof  the  day  there  ia  a  great  probability  of  delay  to  trains  or  the 
riTcr  eomDiarce.  "Let  it  besupiiused  that  it  vrould  require  thirty  miont^'s  to  oprn  and 
dose  thedcawaod  for  tbepa'«agu  of  boats — and  this  is  not  a  high  estimate  of  the  time 

anirrd — it  vonld,  nodcr  lhis(iii[i position,  require  for  ttrenlyopeuiugBaboat  ten  hoars, 
I  this  time  won  Id,  if  taken  I'ruia  tboruiiDiDg  time  on  I  lie  bridgf,  be  a  serious  delay 
to  tbe  bridge  trafSc,  irliicti  bod  only  five  boars  to  spore,  ua  above  ineotioned,  sad  would 
ika  eanee  a  delay  to  boats  paasiDg  the  brides  of  the  same  amount. 

Tt4:re  may  be  Lours,  or  even  days,  irhcn  from  some  accident  the  draw  becomes  im- 
R«etioable.  If  this  happens  vben  it  is  open  the  brides  is  practically,  for  the  time 
Mia^,  destroyed  as  snch  and  stops  all  traffic  across  it ;  if  it  oconrs  when  the  draw  ia 
ihai  it  cIoMS  the  navigation  of  the  river  for  a  like  period. 


United  States  Engineer  Office, 

Baltimore,  JUd.,  Januars  25, 1887. 
Gbitbrai,;  Iu  eendiog  forward  herewith,  as  the  seuior  member,  the 
onaDimotia  report  of  the  Board  of  Engineers  which  has  bnd  under  coa> 
ndrratioQ  the  propriety  of  reqairing  the  railroad  company  to  construct 
a gaiding-dike  for  one  of  the  piers  of  the  chaQiiel-span  of  their  bridge 
orer  the  Ohio  Biver  at  Bearer,  Pa.,  I  have  the  honor  to  suggest  that, 
if  tbeoplniou  of  the  Board  be  approved,  the  dike  be  constructed  under 
j  tke  superrisioii  and  to  the  satisfaction  of  the  officer  of  the  Corps  of 
I  bigineers  haviog  in  charge  the  improvement  of  the  Uhio  Biver  near 
:  RUabargh,  Fa.,  aud  that  it  be  so  arranged  as  to  admit  of  an  increase 
'  of  its  height  by  3  or  1  feet,  should  snch  an  iucrease  be  found  necessary 
or  expedient,  of  which,  in  my  opiDion,  the  probability  ia  strong. 

The  traougs  which  form  part  of  the  report  are  sent  separately  to-day 
bynafl. 

Veiy  respectfiiUy,  your  obedient  servant, 

Wm.  p.  Craighill, 

Lieut.  Col.  of  SngineerB. 
Chief  of  Ehgiheebs,  U.  S.  A. 


BEPOBT  OF  BOARD  OP  ENGINEERS. 

OiKCiKNATi,  Ohio,  January  19, 1887. 

General:  The  Board  of  EDgincers  couatituted  by  Special  Order  No* 
127.  dated  Headaoarters  Corps  of  Engineers,  Washington.  D.  C.  Sep- 
tember 4,  188G,  "  to  consider  and  report  opon  certain  questions  pre 
Muted  in  connection  with  the  construction  of  a  giiiiliiig-dike  by  the 
Pittsborgh  and  Lake  Erie  Bailroad  Company'*  at  its  bridge  over  the 
Oida  Biver  at  Beaver,  Pa.,  respectfully  submits  the  following  final  re- 
port: 

The  Board  first  met  iit  Pittsburgh  on  the  12th  of  October,  and  held  a 
poUk  session  to  which  every  one  interested  was  invited  to  be  present 
utd  express  his  views  npon  the  (Questions  under  consideration.  After  a 
fsB  and  general  discnssion  the  Board  adjourned  to  meet  in  Cincinnati 
October  15.    The  Board  met  according  to  adjournment  and  a  prelimi- 
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nary  report  was  submitted,  recommeDding  that  a  snrvey  be  made  of  tfae 
Ohio  Birer  above  aud  below  the  bridge  in  order  to  ascertain  what 
changes  had  takcu  place  in  the  river-bed  since  its  constmctiou,  and  alw 
that  the  members  of  (he  Board  be  authorized  to  visit  the  bridge  at  the 
next  coal-boat  stage  of  vater  to  observe  the  difficulties  aud  dangers  en- 
countered  while  muuing  the  bridge  with  tows  of  coal. 

These  recommendatious  were  approved  and  the  survey  has  been  madf. 
and  the  members  of  the  Board  hare  passed  tbroogh  the  bridge  on  coal 
tows  upon  three  consecutive  days.  The  tows  apon  which  the  trips  were 
made  were  of  the  usual  size  run  upon  this  portion  of  the  river,  Ihc 
largest  measuring  about  700  feet  in  length  and  135  feet  in  width.  Thii 
latter  was  uccompanietl  by  a  second  steamer,  which  rendered  assistaocB 
in  raiining  the  bridge,  after  which  it  returned  to  Pittsburgh. 

The  construction  of  a  gaidiug-dike  extending  up-stream  from  tiM 
pier  on  the  left  of  the  channel-span  of  this  bridge  has  beeu  under 
discussion  since  thebuilding  of  the  bridge  was  first  contemplated. 
Originally  one  of  the  conditions  of  the  permission  granted  to  the  mil- 
road  company  to  place  the  bridge  at  the  site  selected  was  that  s  smooth 
guiding-dike,  300  feet  long  and  IS  feet  high,  should  be  built  up-streaa 
from  the  pier  mentioned  inclining  towards  the  bank.  After  the  gob- 
strnctiou  of  the  bridge  had  been  commenced  and  the  piers  were  !■ 
position,  but  before  work  upou  the  dike  had  been  attempted,  npon  tbe 
earnest  soliuitation  of  the  pilots,  caittaius,  aud  owners  of  the  coal  fleeM' 
navigating  tbe  Ohio,  the  conditions  existing  at  the  site  were  again  co*-; 
sidered.  This  resulted  in  a  decisiou  that  the  security  of  navigatkai 
require<I  that  the  length  of  the  dike  he  increased  about  613  feet,  makinf 
its  total  length  about 918  feet.  The  railroad  company,  LeiognotifiSf 
of  this  decision,  questiond  the  right  of  the  United  States  to  requiiti 
them  to  build  \he  extension  at  their  expense,  maintaining  at  the  saoM 
time  that  a  dike  300  feet  long  would  be  of  no  benefit  to  navigation  if 
placed  where  originally  located. 

The  successive  steps  that  were  taken  during  the  first  partof  thk; 
coOtroversy  are  clearly  set  forth  in  a  report  of  a  Board  of  Enguieel 
submitted  ( )ctober  L5, 1S83,  and  printed  in  Appendix  D  D  of  (he  Anniul 
Beportof  theChief  of  Engineers  for  1884,  pages  1770  to  1786,  to  whioh 
reference  is  made. 

This  Board  wa^  directed  to ''  give  the  subjei^t  full  consideratioii,  sad 
report  its  views  and  recommendations  as  to  the  be»t  method  of  arriviuf 
at  a  proper  solution  of  the  questions  involved,  with  a  view  to  avoiding! 
litigation  with  the  railroad  company."  I 

After  fully  cmisidering  all  the  questions  presented  to  it  the  Boarf 
decided  that  "  f  smooth  guiding-dike,  018  feet  long  with  crest  about  15 
feet  above  low  water,  should  be  built  extending  up-stream  from  tl>e 
south  pier  of  ihe  main  channel-span  to  the  shore  at  the  upper  extien- 
ity."  '-  , 

The  report  closes  as  follows :  i 

As  it  is  iDeipedient  in  llio  intcresla  of  uavigalion  to  build  a  auiding-^ike  ontO 
lur&iiH  lire  availnbte  for  giviiiK  it  tbe  full  l«Dj;tb  of  aboot  dIH  feet.  It  is  tecommeiMlrl 
tbflt  till)  rnilroail  company  be  com  pel  led  by  lejial  procesa  to  bniltl  thu  wliolo  dikv,  tf 
in  tb'i  o|iinlun  of  tbo  Secretary  of  War  exintiiig  law«  arc  snfllcivnt  for  that  pnrpof ; 
olhurwiso  tbat  the  Bnbject  1hi  ri'ferred  again  to  CoDgresa  for  sacb  action  as  tLat  bo4; 
may  lalie.  j 

Acting  upon  therecomiueudationof  the  Board,  a  suit  nas  commenced' 
in  December,  1883,  in  the  United  States  district  court  of  western  Peon- 
sylvania,  by  the  United  States  Attorney-General,  to  comi)et  the  com 
pauy  to  build  the  dike  of  the  increased  dimensions.    This  finally  teri 
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ainated  in  &vor  of  the  railroad  compaoy,  tbe  court  deciding  that 
the  act  of  Coogress  of  December,  17,  ISl'^,  under  vhicb  action  was 
brODght,  did  not  authorize  the  Se<:retiiry  of  War  to  change  tbe  plans 
of  the  bridge  and  dike  after  they  had  once  been  approved  by  him.  lu 
rendering  this  opinion  mention  was  made  of  section  8  of  tbe  act  of 
Congrew  of  July  6, 1884,  the  provisions  of  which  the  court  etat«d  were 
deemed  safflcient,  and  completely  cover  the  case  of  the  bridge  and  dike 
in  qneatioD.    Tbe  section  referred  to  ia  as  foUowa : 

8ec.  8.  That  whenever  the  Secretary  of  War  sliall  bave  ((ood  reasuo  to  believe  that 
auy  railroad  or  other  bridge  now  or  hereafter  to  be  conalructed  over  any  of  tbe  navi- 
KaUe  waters  of  the  United  States,  nnder  anthorit^  of  the  Unit«d  Stutea  or  of  any 
Stale  or  Territory,  is  an  obetrnctioD  to  the  free  navigation  of  such  watert,  by  reason 
of  difficulty  in  passing  tbe  draw-openiDK  or  tbe  ral't-span  of  Mid  bridfie,  by  rafta, 
steamboats,  or  other  water-craft,  it  Hhallbe  the  duty  of  the  aaid  Secretary,  od  satid- 
^tory  ^roof  thereof,  to  require  the  company  or  persaDS owning,  tontroliog,  or  opei- 
ating  said  bridge-  to  cange  inch  aids  to  the  passage  of  said  drair-opening  or  of  said 
taft-Bpan,  or  of  both  said  draw-opening  and  ran-auan,  to  be  conijtrncted,  placed,  and 
maintaioed,  at  their  own  cost  and  expenee,  io  tbe  form  of  booms,  dikes,  piers,  or  other 
soitable  and  proper  stroctnres  for  the  gaidiog  of  auid  rafts,  steamboats,  and  other 
wat«t-cT«ft  safely  tbroagh  said  opening  or  spao,  or  both  snid  opening  or  span,  as 
sfaaUbespeciSediDbis  orderin  that  behalf  j  and  on  failnre  of  tbe  company  orpersons 
aforesaid  to  raake  and  establish  sncb  a<lditionaI  structures  nitbln  a  reasonable  time, 
ibe  said  Secretary  shall  proceed  to  cause  the  same  to  t>e  built  or  made  at  the  expense 
of  the  United  States,  and  shall  refer  the  matter  nitbont  dela;r  to  the  Attornev-Qen- 
tralofthe  United  Stales,  whose  daty  it  sballbe  to  institate,  in  the  name  of  the  Unite<l 
States,  proceedings  in  any  oircnit  or  district  court  of  tbe  United  States  in  which  sncb 
liridKB,  or  any  part  thereof,  is  located,  for  tbe  recovery  of  tbe  cost  thereof ;  and  all 
moneya  accruing  from  snob  proceediags  shall  be  covered  into  the  Treasnry  of  the 
United  States :  Protidtd,  That  no  greater  snm  than  (15,000  shall  be  required  to  be  ei- 
pended  npou  anyone  bridge  in  a  einj^le  year:  Provided  fur  Iher,  That  sncb  snm  ot 
noDey  as  may  be  necessary  to  execnte  tbe  provisions  of  this  act  Is  hereby  appropri- 
ated, out  of  any  money  in  the  I'reasnrv  of  the  United  States  not  otherwise  appro- 
priated, to  be  paid  on  the  reqaisition  of  the  Secretary  of  War. 

0nder  tbifi  section  on  April  2, 1886,  the  Secretary  of  War  issued  nn 
inder  reqairing  the  railroad  company  to  construct  tbe  dike  of  the 
dimensioDS  recommended  by  the  Board  of  Engineers,  and  mentioned  in 
the  extract  taken  from  their  report. 

In  reply  to  this  order  Mr.  D.  T.  Watson,  general  solicitor  of  the  rail- 
road company,  addressed  a  communication  to  the  Secretary  of  War 
dated  August  10,  1886,  a  copy  of  which,  with  inclosures,  is  appended 
bereto.  In  this  it  is  claimed  that  experience  ha«  demonstrated  that  the 
erection  of  any  dike  whatever  in  connection  with  tbe  bridge  would  not 
only  not  improve  navigation  at  this  point  but  would  actually  obstruct 
it,  and  submits  in  proof  of  the  statement  two  petitions,  signed  by  cap- 
taioB  and  pilots  of  steamers  npou  the  Upper  Ohio  River,  dated,  respect- 
ively, August  22, 1883,  and  July  1, 1886. 

At  tbe  public  meeting  recently  held  in  Pittsburgh,  of  which  men- 
tion has  been  made,  the  necessity  and  effect  of  the  dike  were  fully  dis- 
eoBsed,  and  it  developed  that  the  pilots  and  captains  were  moch  divided 
in  their  opinions  as  to  its  infiuence,  while  the  coal  operators  and  owners 
oftiie  coal-tows  strongly  favored  its  constrnctioD  as  a  necessary  aid 
to  navigation  at  the  bridge.  The  conditions  at  the  bridge,  as  stated 
by  the  latter,  are  aa  follows : 

Tbe  channel  span  of  the  bridge  is  bat  435  feet  in  the  olear,  and  the  nldth  of  many 
of  Ibeeoal  tows  is  sufficient  to  occupy  nearly  one-lbirdof  this  opening  in  passing  the 
iiridge-  In  afproaching  the  bridge  with  a  tow  they  ate  obliged  to  follow  the  chan- 
nel where  the  river  makes  an  angle  ot  nearly  90  degrees,  the  bend  extending  to  witblu 
■  abort  distance  of  the  bridee.  Where  this  terminates,  tbe  tow  begins  to  feel  tbe  ef- 
fect of  the  crosa-cnrrenta  ftom  Beaver  River,  which  enters  the  c5hio  at  this  point. 
Tbeae  vary  Id  strength  from  time  tu  time  with  the  amoiiDt  of  water  flowing  ftom  the 
rifer,  and  the  effect  produced  by  them  depends  open  the  height  of  Ute  water  in  tbe 
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Ohto  Biver,  anil  tbe  direction  and  stnngtli  of  ita  ODTremts  which  chwige  with  tlw  i 
faleat  alagea  of  water. 

The  priLcipal  difSculty  encoDDtered  in  this  locality  ie  to  get  the  tow  into  poait 
for  passing  through  tbe  cbaanel  span  In  the  short  distance  available  after  making 
bend  above  ibe  bridge  and  to  allow  for  tbe  drift  resolting  from  the  oombinatiof 
the  cnrrrnts  of  the  two  rivers.  In  moning  large  tows  adenationof  llieir  widtt 
either  eitle  of  tbe  middle  of  the  span  briugs  them  agaioBt  oaeor  the  other  of  the  pk 
KavigalioD  at  the  bridge  is  also  somewhat  complicated  b;  a  qnick  tarn  to  tbe  rij 
being  Decessar;  as  the  boata  leave  tbe  chatjn el-span.  Wilh  the  gtiiding-dike  o 
alructed  aa  proposed  the;  believe  there  wnald  be  no  danger  of  coming  in  contact  w 
tbe  left  channel  pier,  tbe  one  now  most  feared.  The;  regard  tbe  possibility  of  a 
blow  npon  the  dike  with  little  apprehension,  atid  are  of  tbe  opinion  that  the  i 
MraciioD  of  the  dike  will  not  materially  strengthen  the  cuneuta  with  which 
empty  tows  passing  np-stream  will  have  to  contend. 

Iq  reply  to  tbe  letters  addresBetl  by  the  Board  to  tbe  Fittebargb  O 
Excbnu^^e,  to  tbe  general  amnager  of  tbe  railroad  compaDy,  aod  to 
Steam-boat  Officers' Protective  ABsociation,  referred  to  iii  tbe  preli 
uary  report,  {»)mmimicatioDs  have  been  received  coDtaiDingas  far  as  pi 
ticable  tbe  iDfurmatioii  asked  for.     These  are  appeoded  to  tbe  repo 

In  the  statemout  of  tbe  Coal  Exchange,  it  is  shown  that  during  I 
past  nine  years  tbo  annual  shipmentB  of  coal  have  been  from  2,300,C 
to  4,17i,000  tons,  and  that  the  loss  during  this  period  occasioned  by  t 
bridge,  so  far  as  is  shown  by  the  incomplete  records  th^t  have  be 
kept,  amounts  to  about  J40,(>00,  The  names  of  several  coal  oper.ib 
who  have  also  sustained  losses  are  given,  tbe  amount  of  which  is  not 
eluded  iu  the  sum  nieotioned.  By  reference  to  tbe  letterof  tbe  gene 
manager  of  the  railroad  it  will  be  observed  that  there  have  been  otl 
losses  at  the  bridge  not  mentioned  by  tbe  Coal  Eichange.  It  is  a 
noted  from  these  two  letters,  that  the  losses  have  not  been  confined  to  t 
years  when  the  bridge  was  first  built,  but  that  they  extend  over  the 
tire  period  it  has  beeu  in  existence.  It  is  highly  probable  that  t 
amount  of  coal  lostat  this  bridge  would  have  been  much  greater  bat 
tbe  precaution  that  is  now  taken  by  some  of  the  coal  owners  of  sendinj 
second  steamer  with  tbe  larger  coal  fleets  to  assist  them  in  passi 
throngb  it.  • 

The  reply  of  the  Steam-boat  Officer's  Protective  Associatioo  ooeta 
a  resolution  in  favor  of  the  constrtictioo  of  the  dike  of  tbe  dimensii 
proposed.  This  association  is  composed  largely  of  Ohio  Biver  stea 
boat  captains  and  pilots.  The  resolution  was  almost  the  nuaoimc 
expression  of  that  body,  there  bciug  but  three  dissenting  votes. 

The  survey  of  tbe  Ohio  Biver  in  the  vicinity  of  the  bridge  request 
in  tbe  prelim. nary  report  was  recently  made  during  a  low  stage  of  wat 
A  tracing  of  this  is  inclosed.  In  1876,  to  comply  with  the  act  of  I 
cember  17,  1872,  the  railroad  company  submitted  a  survey  of  the  ri' 
sbowintf  the  location  of  the  then  proposed  bridge.  For  convenienoe 
comparison,  the  soundings  contained  in  this  survey  have  been  rednt 
by  10  feet  tbe  difference  between  the  heights  of  tbe  water  at  the  tin 
of  the  sorveys  as  near  as  could  be  ascertained.  A  tracing  of  the  s 
vey  thus  reduced  is  also  inclosed. 

By  examining  these  tracings  it  will  be  seen  that  the  latter  one  giT 
a  wider  chanuei,  and  tbe  shoals  generally  lower  than  the  one  made 
the  higher  stage  of  water.  This  is  readily  accounted  for  by  the  t 
that  in  tbo  Ohio  River  tbe  scour  upon  the  bottom  is  as  a  rule  greater 
tbe  water  falls  to  the  level  of  low  water  than  at  other  times.  The  m 
notable  change  discovered  by  the  last  survey  is  the  formation  of  a  1 
near  tbe  left-hand  channel  pier  of  the  bridge,  which  partly  obstm 
tbe  low-water  channel  between  the  piers.  It  is  now  4  feet  above  1 
vatert  ^°^  extends  nearly  60  feet  from  the  left-hand  pier  directly  acn 
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tbfl  chaDoel.    Should  this  shoa!  coDtinao  to  iacreaae  it  is  probable  that 
it  trill  beuomo  a  serious  obstacle  to  navigation. 

After  cai-efully  coDSideriog  all  tbequestions  brougbt  before  it,  togetlier 
wiik  all  tbu  iuformatioa  obtained,  tbo  Board  is  of  tbeopiiiiou  tbat  it  is 
iiu[>ortaQt  to  the  iuterests  of  navigation  tliat  the  dike  should  be  ood- 
istructed  as  designed.  ]t  is  considered  to  be  not  only  necessary  as  an 
aid  to  the  coal  tows  passing  the  bridge,  but  also  as  a  check  to  the  fntura 
fTowth  of  the  shoal  now  partly  closing  the  water  way  of  the  chanuel- 
spau,  and  threatening  to  become  a  material  obstruction. 

The  Board,  therefore,  recommends  that  the  order  of  the  Secretary  of 
War  issued  April  2, 18S6,  be  eDforc«d,  and  that  tbo  railroad  company  be 
reqnired  to  build  tbe  dike  918  feet  long  and  15  feet  high  extending  up- 
Btrcam  from  the  left  hand  channel  pier. 
BespectAilly  submitted. 

Wm.  p.  Ceaighill, 
lAeut.  Cot.  ofEngineeri, 
A.  Mackenzie, 

Major  of  Engineert. 
Jas.  O.  Post, 

Major  of  Ettgineera. 
Brig.  Gen.  Jaisbs  C.  DnANB, 

Chief  of  Engineer),  U.  8.  A. 


letter  of  the  chief  of  enoikeees. 

Office  op  the  Chief  op  Engineees, 

United  States  Aruy, 
^Va»hington,  D.  C,  January  31,  1887. 

Sib  :  Beferriug  to  tbe  letter  of  D.  T.  Watson,  esq.,  general  solicitor 
of  the  Pittabargb  and  Lake  Erie  Riiilroud  Company,  dated  August  10, 
1886,  requesting  the  War  Departoietit  to  refer  the  tjucstiou  as  to  the 
expediency  of  building  a  guidiug  dike  VIS  feet  Hp-slroam  from  the  left- 
hand  cbannel-pier  of  the  bridge  over  the  Ohio  River,  at  Beaver,  Pa.,  a3 
directed  by  the  order  of  the  Secretary  of  War  issued  April  2,  1880,  to 
a  Board  of  Engineers ;  and  to  the  report  of  this  office  indorsed  thereon, 
dated  Augnst  IT,  and  approved  August  18,  1880,  I  have  now  the  honor 
to  Bubmil  the  report  of  the  Board  appointed  to  consider  the  subject,  and 
to  invite  attention  thereto. 

The  Board,  as  wdl  appear  from  its  report,  has  given  the  subject  the 
folleet  and  most  careful  consideration,  and  after  conttultation  with  the 
eommercial  bo^lies  of  Pittsburgh  and  parties  interested  in  the  naviga- 
tion of  the  Ohio  River,  and  personal  investigation,  by  passing  tbe 
bridge  on  coal  tows  for  three  coosecntive  days,  has  reached  the  follow- 
ing conclnsions : 

All«r  c»refatl  J  conaideriDg  all  tbe  qnestioDB  broanht  t>eforo  it,  together  with  all 
Uui  JDlbnnatioD  obtaioed,  tbe  Board  ia  of  tbe  opinion  tbat  it  is  important  to  the  iDter- 
Mts  of  nftvigatioD  tbat  tbe  dike  sboald  bo  conHlmcteil  as  designed.  It  is  conaidtred 
to  be  not  only  neceaury  as  an  aid  t«  tbe  coal  tows  paasing  the  bridge,  but  alto  at  a 
cbeck  to  tbe  fatore  frrowtb  of  the  ahoal  now  partly  cloalagtha  water- tvuy  of  tbechau- 
nel-ap&D,  and  tbreatiening  to  become  a  material  obsd'action. 

Tbe  Board  therefore  recommeDda  that  the  order  of  the  Secretary  of  War,  iNsned 
April  2,  1S86,  be  enforced,  and  that  the  railroad  company  be  required  to  bnlld  tbe 
dike  918  feet  long  and  15  feet  high,  extending  ap-etream  from  tbe  left-band  channel- 

The  coBclosioQS  of  the  Board  are  conoarred  iu  by  this  office. 


yGoQt^lc 
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In  oonnectloD  with  the  sobjeot  I  beg  also  to  invite  attmitioa  to  the 
letter  of  the  25th  of  Janaaiy,  fhiiii  Uol.  W.  P.  Craighill,  Corps  of  Ed- 
gtoeers,  the  senior  member  of  the  Board,  and  to  the  aaggestion  oontained 
therein,  which  ia  also  concorred  in,  viz : 

That  if  tbe  opinion  of  the  Board  b«  approved  the  dike  be  coostrncted  onder  tb«  sn- 
perriaionuidtolbetatiBfaetionorttieoffloeroftheCorpaof  EagineerahaTiDginctaai^ 
the  improveinent  of  the  Ohio  River  near  Pittslintgh,  P».,  mnd  that  it  be  so  mamag^ 
•s  to  admit  of  an  inoTeaae  of  its  height  b;3or4feet,HhoaldaDefaaiilaoreaae  be  found 
neoeeeary  or  expedient,  of  whioh,  in  my  opinion,  the  probability  la  strong. 

Previooa  papers  herewitb. 

Very  respectfallv,  yonr  obedient  servant, 

J.  0.  DUAHK, 
Brig.  Qeii.,  Chief  of  EngiiuarM, 
Hon.  WnxiAM  0.  Emdicott,  , 

Secretary  of  War. 

(Flnt  IsdonMMDt.] 

Wab  Dbpaetment,  JV&mory  9,  1887. 
The  recommendations  of  tbe  Board  of  Engineers  are  approved,  and 
these  papers  are  respectfully  referred  to  tbe  Acting  Jndge  Advocate- 
General  ftfr  report  whether  it  will  be  neceaaary  to  flie  a  new  notice  with 
^le  company,  containing  tbe  recommendations  of  tbe  Board  and  Colo- 
nel Craighill. 
By  order  of  tbe  Secretary  of  War. 

John  Tweed  alb. 

Chief  Olerh. 

ISeoond  Indanem-oit  | 

Wab  Dbpabtmbnt, 
Jiidoe-Adtocate-Obnbrai.'s  Offiob 

Waehington,  D.  0.,  Febntarj/  11,  1887. 
Beapectfally  retamed  to  the  Secretary  of  War. 
"The  qaestioQ  as  to  the  expediency  of  bailding  a  gaiding-dihe  918 
feet  np-stream  from  tbe  left-hand  cbannel-pier  of  the  bridge  over  the 
Ohio  River  at  Beaver,  Pa.,"  baviug,  at  the  request  of  tbe  Pittabargh 
and  Lake  Erie  Railroad  Company,  by  its  general  solicitor,  D.  T.  Watson, 
esq.,  been  referred  by  the  Secretary  of  War  to  a  Board  of  Engineers, 
the  qnestion  as  to  the  necessity  of  a  guiding-dike  of  snch  dimeosifMis 
has,  in  my  opinion,  been  re  opened.  And  inasmnch  as  the  report  of  said 
Board  of  Engineers  is  adverse  to  tlie  railroad  company,  it  is  believed 
that  it  will  be  necessary  to  file  with  tbe  company  a  new  notice  showing 
the  conclasions  and  recommendations  of  the  Board  and  the  adoption 
and  approval  of  tbe  same  by  tbe  Secretary  of  War. 

G.  Nobuan  Libbbb, 
Acting  Judge-Advoeate-Oeneral. 

[Third  ludoTMineDL] 

Wab  Depabtbibnt,  fVbruary  17, 1887. 

Respectfiilly  retamed  to  the  Chief  of  Engineers  to  draw  np  a  form  of 
a  new  notice  to  be  served  on  tbe  Pittsburgh  and  Lake  Erie  Bulroad 
Company  by  the  Secretary  of  War,  in  accordance  with  tbe  preceding 
recommendation  of  tbe  Acting  Judge-Advocate-General. 

By  order  of  the  Secretary  of  War. 

JOHH  TWBEI)AI.S, 

Digitized  by  CjOOQ  IC 
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[I'Daith  iBdonemaDt,] 

Opfiok  CniBP  OP  Engineees, 

U.  S.  Abht, 
March  4, 1887. 
Bespectfolly  retnmed  to  the  Secretary  of  War,  vith  form  of  new  no- 
tiee  prepared  in  compliance  with  preceding  iostructioDs. 

J.  0.  DOAHB, 
Brig.  Qen.,  Chief  of  Engineers. 


Wae  Depaetmekt,  March  16,  1887. 
Beffpectfnlly  returned  to  the  Chief  of  Engineers,  with  the  notice  that 
bu  been  approved  by  and  received  the  signature  of  the  Acting  Secre- 
Mry  of  War. 

'Die  Chief  of  Engineers  will  canse  proper  service  of  this  notice  to  be 
maile  npon  the  Pittabargb  and  Lake  Erie  Bailroad  Company  by  an  offi- 
cer of  the  Corps  of  Engineers. 
By  order  of  the  AotiDg  Secretary  of  War. 

John  Iwebdale, 

Chief  Vlerh. 

[Uxlli  IndonamSDt.] 

Offioe  Chtbf  op  Enginebbb, 

U.  S.  AEMT, 

AprtU,  1887. 
Beapectfolly  retnmed  to  the  Secretary  of  War,  with  letter  of  Lieat. 
CoL  W.  B.  Merrill,  Corps  of  Engineers,  dated  March  30, 1887,  reporting 
poeonal  service  by  bim  March  29, 1887,  of  the  notice  of  the  Secretary 
of  Wu-  dated  March  10, 1887,  requiring  the  Pittsburgh  and  Lalce  Erie 
Bailroad  Company  to  construct  in  the  interests  of  navigation  a  guiding- 
dike  at  their  bridge  across  the  Ohio  Biver  at  Beaver,  Fa.,  and  inclosing 
aAaowledgment  of  the  service  is  behalf  of  the  company  by  W.  O. 
Qn&ey,  its  general  manager,  dated  March  29,  1887,  by  whom  it  was 
nn^ed. 

J.  0.  DUANE, 

Brig.  Oe».,  Chief  of  Engineer$. 

[Sermth  bdanement.! 

Was  Dbpabtmbnt,  April  7, 1887. 
Sera  by  the  Secretary  of  War.    File. 
By  Older  of  the  Secretary  of  War. 

Sam'l  Hodooks, 
Acting  Chief  Clerk. 


XX  5. 


UmTED  States  Bekate, 
Waihington,  D.  C,  December  9, 1886. 
StK :  I  am  directed  by  the  Committee  on  Commerce  to  refer  to  yoa  ^^  ■ 

the  tocloaed  biU  (S.  2901)  to  anthorize  the  constrnction  of  a  bridge   Li()C;)QlC 
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across  the  Willamette  Biver  at  Portland,  Oregou,  and  to  reqaest  ;<nt» 
fDmiBh  the  commtttee  with  sach  snggestiooB  aa  joa  may  deem  proper 
toacbing  the  merits  of  the  bill  and  tbe  propriety  of  its  passage. 
Very  respectfully, 

J.  B.  McMlLLAlf, 

CMt. 
Hon.  William  C.  Bkdicott, 

Secretary  of  War. 


(Tint 

Office  Chief  of  Enoinebrs, 

U.  e.  Akmt, 
Marei  1, 1887. 
Bespectful);  returned  to  the  Secretary  of  War  with  copy  of  the  Bfr 
port  of  tbe  Board  of  Engiueers  constituted  by  orders  from  thin  ofBoetn 
consider  and  report  npon  tho  question  of  the  constraction  of  the  bridp 
across  the  Willamette  Biver,  at  Portland,  Oregon,  mentioned  in  Seoite 
bill  2904,  Forty-nintb  Congress,  second  session,  to  which  attentioD  ii 
invited. 

The  Board  has  given  the  subject  carefnl  and  intelligent  considera- 
tion, and  its  views  are  coucarred  in.by  this  office. 

The  recommendations  of  the  Board  are  embodied  in  the  proposeii 
sabstitnte  for  Senate  bill  2901,  now  under  consideration,  and  are  reo- 
ommended  for  adoption. 

J.  O.  DUAKB, 
Brig.  Gen.,  Ch^f  of  Engineen. 


letter  of  instbvcrions  to  board  of  enqinbebs. 

Office  of  the  Chief  of  Enoinslbrs, 

United  States  Abmt, 
WashingUm,  D.  C,  December  16, 1886. 
SlE :  The  inclosed  letter  to  the  Secretary  of  War,  from  tlie  Commit- 
tee on  Commerce  of  the  United  States  Senate,  with  accompanying  Sen- 
ate bill  2904,  a  bill  "  To  authorize  the  constraction  of  a  bridge  acroM 
the  Willamette Riverat  Portland, Oregon,"  is  transmitted  fortheinfo^ 
mation  of  tbe  Board  of  Engineers  constituted  by  Special  Orders,  ^0> 
195,  Headquarters  Coriis  of  Engineers,  dated  December  16,  18S6,  of 
which  you  aro  the  presiding  officer. 

It  is  desired  that  the  Board  make  fbll  investigation  of  the  Biitt}ect^ 
and  submit  its  report  with  recommendations  at  tbe  earliest  practiiable, 
period  consistent  with  a  proper  consideration  of  tbe  questions  invdved. 
An  additional  copy  of  the  bill  is  also  inclosed,  with  request  that  tbe 
Board  indicate  npon  it  any  amendments,  etc.,  that  it  may  deem  it  ad- 
visable to  propose. 
By  command  of  Brigadier-General  Duanc. 
Very  reapectfnUy,  your  obedient  servant, 

John  ti.  Pabeb, 
Colonel  of  Engineer!, 
Bvt.  Maj.  Gen.,  U.  8.  A. 
Maj.  W.  A.  Jones, 

Corps  of  Engineers. 


>yGoog  C 
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BBPOBT  OP  BOABD  OF  KHQIWEBBB. 

United  States  EKanravBE  Ofpiob, 

Portland,  Oregon,  Fefyruary  14, 1887. 

Sib  :  Tbe  Board  of  Engioeers,  convened  by  Special  Orders,  Ifo.  196, 
Headquarters  Corps  of  Eugineers,  December  13, 1886,  to  examine  and  re- 
port cpon  the  bridge  across  the  Willamette  Biver  at  Portland,  Oregon, 
as  aGliiorized  by  Senate  bill  2904,  Forty-ninth  Uongress,  second  ses- 
sion, to  be  bnilt  by  the  Willamette  Kiver  Bridge  Company,  has  the 
honor  to  submit  the  followiug  report: 

Portland,  on  the  west  bauk  of  tbe  Willamette  Eiver,  ia  a  river  sea- 
port, Hituated  on  tide-water,  110  miles  from  the  sea.  It  is  also  the  cen- 
ter of  interior  water-ways.  Opposite  are  the  city  of  Bast  Portland  and 
the  towns  of  Albina  and  Sellwood ;  adjacent  are  the  river  towns  of 
Oregon  City  and  Oswego,  Saint  John's  and  Vancouver. 

Portland  and  East  Portland  form  a  center  for  a  namber  of  railroad 
lines  or  divisions. 

One  of  tbe  Willamette  Valley  Itoes  aud  all  of  tbe  transcontinental 
lines  that  reach  this  section  terminate  on  the  east  side  of  the  river.  On 
the  west  side  are  other  Willamette  Valley  roads  and  a  road  to  Paget 
Sound  points. 

Passengers  are  now  transferred  by  ferry  and  freight  cars  by  means  of 
inclines  and  a  barge.  This  method  is  inconvenient  on  account  of  tbe 
variable  stage  of  the  river  and  at  times  on  account  of  tlie  strong  car- 
rent.  At  present  the  transfer  facilities  are  insufficient  and  cause  a  large 
tax  on  freights,  and  much  freight  has  to  be  hauled  to  and  from  the 
east  side  on  trucks  at  a  large  expense.  The  transfer  facilities  could 
readily  be  increased,  but  after  all  it  is  almost  necessary  for  tbe  inter- 
ests of  commerce  that  tbe  railroads  centering  here  should  join  their 
tracks.  All  of  the  transcontinental  rail  traffic  and  mnch  of  the  real 
traffic  between  Portland  and  its  own  territory  is  obliged  to  cross  the 
river,  and  when  in  competition  with  other  points  it  is  a  serious  injury 
to  both  Poriland  and  the  country  tributary  to  it  to  be  subjected  to  the 
delay  and  expense  which  the  present  method  and  means  of  transfer 
across  the  river  imposes  upon  tbeir  commerce. 

Furthermore,  with  tbe  increase  in  population  of  the  towns  upon  tbe 
east  side  and  of  tbe  country  behind  them,  highway  connections  are  also 
needed  and  preferably  near  the  middle  of  the  harbor. 

A  tannel  is  not  practicable ;  neither  ia  a  high  bridge.  A  low  bridge 
with  a  draw  opening  is  the  only  means  for  giving  tbe  fullest  facilities 
to  traffic  across  tbe  river. 

Tbe  Willamette  Biver  to  Portland  is  open  to  and  navigated  by  log- 
T^ts,  barges,  ferries,  river  steamers,  and  sea-going  vessels.  Portland 
is  tbe  nt-aresC  deep  tide- water  port  to  a  large  extent  of  very  prodnctive 
coantry  lying  to  the  east  and  south  of  it.  The  river  approach  is  navi- 
gable at  all  seasons  for  vessels  with  a  draught  of  18  feet,  aud  for  mnch 
of  the  year  is  open  for  vessels  with  a  greater  draught.  It  can  readily 
be  improved  to  accommodate  at  all  stages  vessels  with  a  draught  of  24 
feet.  The  harbor  aud  wharves  of  Portland  accommodate  at  all  seasons 
vessels  with  a  draught  of  20  feet. 

The  harbor  is  formed  by  tbe  Willamette  Biver  flowing  north  between 
the  cities  of  Portland  and  East  Portland.  The  river  makes  two  bends 
in  the  harbor,  tbe  sharpest  bend  being  at  tbe  narrowest  point  of  the 
liver.    It  is  snbject  to  highfreshets,  strong  and  variable  currents,  heavy  I 

drift,  and  dense  fog.  The  influence  of  tbe  tide  wholly  disappears  at 
abont  half  a  river  rise.  I 

ngirec.  by  Google 


2664      BEPORT   OF    THE   CHTEF   OF   ENQINEEBS,  U.  S.  ABMt. 

Bisee  in  tlie  river  are  of  two  classes.  One,  occaniDg  dnriDg  the  &ll 
aodviDter,  ia  dae  to  Willamette  Birer  freshets  and  prodaces  strong; 
currents  vith,  at  times,  heavy  drift.  The  other,  occorring  regnlariy  ia 
June,  is  dne  to  Colambia  Biver  freshets  and  prodaces  slackwater. 

A  harbor  comprises  (I)  wharf  room,  (2)  ancborage-groiind,  and  (3) 
tlioroaghfare. 

The  deep-water  frontage  io  this  harbor  has  alengtb  of  abont  17,000  feet 
on  the  Portland  side  and  abont  12,000  on  the  East  Portland  side,  a  total 
of  29,000  feet  While  the  wharfroomisthns  extensive,  an  examination 
of  the  chart  shows  that  the  thoronghfara  is  narrow  and  with  any  large 
increase  of  commerce  most  become  mnch  crowded!.  It  also  shows  that 
the  auchorage-gronnd  for  large  ships  is  very  limited. 

The  distances  from  abont  the  middle  of  Boss  Island,  the  natural  bead 
of  the  harbor,  down-stream  to  the  ])rincipal  points  on  the  river  front, 
and  the  widths  at  these  points  between  low- water  marks  and  between 
18-foot  csrves,  are  given  in  the  following  table: 
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The  limited  capacity  of  the  harbor  is  evident  ftom  these  fi^ares. 
With  the  increase  in  river  traffic  which  may  be  expected  if  the  growth 
of  the  past  be  continne<l  in  the  future,  this  harbor  mnst  necessarily  be 
very  much  crowded,  and  it  is  difficult  to  see  how  any  bridge^  and,  more 
especially,  one  located  in  the  lower  part  of  it,  can  be  so  handled  as  not 
to  be  a  great  obstruction  to  the  free  navigation  of  tbe  river,  or  tocaose 
great  delays  to  tbe  cross  river  traffic,  or  both. 

Owing  to  the  swift  currents  and  dense  fogs,  which  at  times  prevail, 
any  bridge  in  this  harbor,  no  matter  what  the  width  of  tbe  draw-open- 
ings, must  be  an  obBtruction.  While  a  bridge  across  the  approaches 
to  a  harbor  may  not  be  a  material  obstruction  to  navigation  uid  may 
not  canse  serious  injury  to  the  harbor  itself,  a  bridge  throngh  tbe  mid- 
dleof  a  harboris  inadmissible.  Tbe  following  extracts  from  the  opin- 
ions of  the  judges  of  tbe  United  States  circuit  coart  for  the  district  of 
Oregon  in  the  case  of  the  Morrison  Street  Bridge  are  to  the  point : 

Upon  tbo  evidence  and  in  the  very  natnre  of  tbings,  there  can  benodonbt  thattbia 
bridge,  wliere  (Morrison  street)  *  *  *  it  ia  being  constrncted,  ia  a  Mrioas  ob- 
itrnction  to  the  navigation  of  the  river. 

Indeed,  the  farther  investigation  of  this  matter  makes  it 
my  mind  that  no  bridge,  unlusa  it  be  a  suspension  one,  can 
river  at  this  point,  nithout  being  a  serious  obstruction  to 
pairing  its  nsefnlness  ar ' 
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Tbe  Willamette  Btver  in  fiont  of  Portland  is  not  odIj'  •  Dftvigable  (itr«ani  with  a 
ihip-chBimel,  it  Ualsoaee«-poTt.  The  harbor,  a«  I  baveboforesaid,  of  theemporiiini 
■nd  financial  center  of  Uie  }iorlbweBt,  and  to  all  appooranoe,  on  tlie  PaoiHo  coast, 

It  of  tlie  Rocky  Monutuini  and 
'e  and  ghipuiviit  abioad  npoi 

Tugiun,  and  particularlj  ii 

unette  valley,  leeia  tHo  coat  or  storage  an  '         _-  .1. : .  — .   — 

-.j»».g  T-^.-wb  limitfl  or  reiitrintfi  tha  CAnnAir.v  or  ruinvAn 

dinct  iqjary  ti 

The  river  is  navigable  water  of  the  people  of  the  United  States  and  iLe  harbor  is 
for  the  free  oae  of  all  people  whose  exports  and  imports  freight  tbe  vesaclB  that  fre- 
qoent  it  from  all  parts  of  the  world. 

Located  as  it  is  right  in  the  midst  of  the  harbor,  where  vessels  are  ivqaired  to  more 
constantly  from  place  to  place,  nithont  a  paMage,  except  at  the  singlo  [luiut  of  Ibie 
draw,  tbe  bridge  will  be  a  serious  obstruotion  l<>nnTiga[ioa  in  the  harbor,  even  if  tbe 
diaw  was  snffloient  for  tbe  passage  of  Tessela  up  and  down  the  stream. 

Tbe  act  of  Coogress  does  not  limit  tbe  free  uaTtgation  of  tbe  river  to  a  particular 
port  or  ohaunel,  bat  it  declares  the  whole  river  a  free  and  cominoD  highway  to  tbe 
fall  extent  of  its  capability  of  navigation. 

A  bridge  nay  not  t>e  a  material  obstractSon  to  the  navigation  of  a  rivar  if  erected 
U  a  point  where  vessels  simply  pass  np  and  down  the  channHi  on  tbeir  wsy  to  and 
from  port.  Bnt  in  the  case  of  a  narbor  like  this,  the  location,  surroiindiogs,  and  cir- 
comstaneea  must  be  considered,  and  they  may  require  that  no  part  of  it  bu  obatrnotcd 
or  closed  to  navigation.  In  this  view  of  the  matter  1  think  that  any  bridge  In  tbis 
bsibor  woald  necessarily  be  snch  an  obstrnotion  to  its  navigation  as  to  require  the 
consent  of  Congrew  to  jnstify  it. 

This  harbor  fa  not  large,  and  when  the  shipping  here  is  much  increased,  as  it 
doabtleoB  will  be  with  the  growth  of  th6  conntry  and  the  place,  there  will  be  no  room 
Id  qtare  in  it. 

All  these  things  are  to  be  eonaidered  in  determining  whether  it  is  good  policy  even 
if  CoDgiese  conld  be  brought  to  consent  to  it,  to  bisect  thisbarborwith  a  bridge  that 
voold  render  it  nnnavlgable  along  its  line,  except  at  a  siugle  point. 

UDder  date  of  December  1, 1880,  Mr.  Henry  Villard,  preeideat  of  tlie 
OregOD  Bailway  and  Kavigatton  CompaDy,  the  corporation  really  con- 
cerned in  bnildiDg  tlie  bridge  to  be  aathorized  by  this  act,  made,  on  tUtt 
part  of  bis  company,  a  protest  to  tbe  Secretary  of  War  against  tbe 
bnildiDg  of  tbe  Morrison  Street  Bridge,  from  wbich  tbe  following  extracts 
vere  taken : 

niat  sncb  location,  it  will  be  observed,  is  about  tbocenter  of  thecity  front,  and  at 
inch  a  point  as  to  necessarily  create  a  most  serious  obslmotion  to  the  shipping  of  the 
ci^on  at  least  one-half  the  oity'sriver  front. 

That  the  conetraction  of  abridge  at  the  point  designated  would  seriously  interfere 
with  tbe  navigation  of  said  river,  and  the  commercial  interests  of  the  city  of  Port- 
ttod,  the  State  of  Oregon,  and  thecommerce  of  tbe  Focitio  Ocean,  centeriug  there  as 
well  *  *  *  Ko  matter  bow  carefully  provided  with  draws,  sncb  bridge,  will,  in 
tbe  jQdgment  of  this  company  and  those  intBTCsted  in  the  navigation  of  said  -' — 
""" «iaT     '   - ■     -'-■   " 
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port,  prove  to  be  at  all  seasons  of  tbe  jear  a  b< 
fraction  to  navigation,  aflecting  materially  and  adversely  its  shipping  both  above 
snd  below  the  proposed  bridge.    And  at  times  of  high  water  tbis  obstruction  will  be 

■ .^  prevent  the  passage  of  sea-going  vessels,  at  least  without  great  dan- 

ent  of  tho  river  at  and  above  the  site  of  tbe  proposed  bridge  in  times 
is  nnusually  swift;  this,  with  tbe  want  of  room  to  enable  vessels  to 
before  entering  the  dran,  would  oonstitnte  a  bridge  as  little  else  than  an  im- 
ile  barrier  to  navigation  above  ft  by  ocean  vessels.    *    *    * 

The  constmction  of  a  bridge  in  the  middle  of  tbia  harbor  woald  prac- 
tically place  the  head  of  the  harbor  at  that  point,  aa  few  sea-going  ves- 
sels would  pass  tbrongh  it,  but  all  would  seek  wbaifage  and  anchorage 
room  l)eIow  it.  This  is  conclusively  shown  by  the  efieot  of  tbe  Morri- 
•on  Street  Bridge  now  constracting.    Very  few  pilots  will  attempt  to  ^-,  . 
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tow  a  Bbiptbroagb  this  bndg«,  andtheownereofatDajority  of  thetoir- 
boats  havo  forbidden  tbeir  bonts  to  <lo  so.  Even  river  eteamera  that 
formerly  ha<l  landings  above  this  bridgw  have  removed  them  to  points 
below  it. 

Necessarily,  with  the  increase  of  shipping  at  this  port,  the  loaa  in 
harbor  room  by  the  practical  extinction  of  that  portioa  above  a  bridge 
mnst  be  comiiensated  for  by  the  prodnction  of  artidctal  harbor-room 
below  it  at  a  great  cost  that  mast  t>e  borne  by  the  prodncers  who  ship 
from  this  port.  Such  a  tax  should  not  be  permitted  when,  by  a  not  too 
great  oatlay,  the  railroail  connection  can  be  otherwise  made.  As  in  all 
cases  of  bridging  navigable  streams  for  railroads,  a  compromise  be- 
tween the  navigation  interests  and  tberailroad  interests  mnst  be  mode. 

The  desired  location  for  the  bridge  to  be  authorized  by  this  act  ia 
at  the  foot  of  I  street. 

On  the  7th  instant,  under  telegiaphio  instructions  from  the  Chief  of 
Engineers,  the  Board  furnished  an  abstract  of  its  views  to  the  Bon. 
Sylvester  Pennoyer,  governor  of  Oregon,  who  had  at  the  time  under 
consideration  a  bill  of  the  Oregon  k'gislatore  authorizing  the  same 
bridge  as  that  before  the  Board. 

A  copy  is  transmitted  herewith.  This  act  doea  not  regnlate  the  plan 
of  the  bridge  except  as  to  the  draw  openings,  requiring  them  to  be  not 
less  than  150  feet,  and  has  licen  passed,  notwithstanding  the  governor's 
veto. 

The  proposed  location  is  near  the  middle  ot  the  lower  part  of  the  haM 
bor,  and  though  the  most  convenient  and  least  expensive  for  the  rail- 
road interests,  is  not  jndicious  so  far  as  navigation  interests  are  con- 
cerned. It  is  immediately  below  a  sharp  bend  and  at  the  narrowest  part 
of  the  harbor.  Currents  of  C  miles  an  hour  have  been  meaanred  in  a 
wider  section  of  theriver  above  this  point,  and  it  is  safe  to  assame  that 
nt  stages  of  20  feet  tbey  will  reach  8  miles  in  this  narrow  throat.  The 
rirer  section,  only  000  feet  in  width,  and  already  too  contracted  for  the 
ready  escape  of  flood  waters,  would  be  reduced  in  area  nearly  10  per 
cent,  by  the  piers  of  the  proposed  bridge.  There  must  result  from  such 
arednction  considerably  increased  velocities  at  all  depths,  because  at 
stages  above  about  12  feet,  the  confines  of  tho  river  are  the  vertical 
wareboase  walls  on  one  side  and  a  nearly  vertical  bank  on  the  other. 
At  tiiese  stages  the  volume  of  water  increases  faster  than  the  hydraulic 
mean  depth,  and  this  reduction  in  section  would  still  further  increase 
the  damming  effect  and. its  consequent  velocities,  especially  those  od 
the  bottom  and  sides.  The  effect  ou  the  regimen  of  the  river  and  on 
the  channel  and  harbor  above  and  below  at  points  already  shoal,  might 
be  considerable. 

Also,  at>OT0  this  location  the  total  deep-water  frontage  amounts  to 
17,C00  feet,  a  greater  part  of  which  lies  on  the  Portland  side,  while  below 
it  this  frontage  amounts  to  but  11,500  feet,  a  greater  part  of  which  lies 
on  the  East  Portland  side.  Most  of  the  shipping  from  this  port  now  is, 
and  probaldy  will  continue  to  be,  from  points  below  I  street,  but,  not- 
withstanding this  fact,  the  large  extent  of  deep-water  frontage  above 
that  point  shoold  not  be  practically  destroyed  by  a  bridge,  when  tbia 
frontage  may  be  required  in  tlie  futnre  and  when  the  railroads  can  cross 
at  other  points. 

The  movement  of  the  shipping  interests  down  the  stream  was  started 
by  a  large  fire  in  South  Portland,  but  received  an  additional  impetus 
from  the  beginning  of  the  construction  of  the  Morrison  Street  Bridge. 

As  a  compromise  between  the  desired  location  at  I  street  and  the  nat- 1 
oral  head  of  the  harbor  at  Ross  Island,  the  Board  snggesta  the  foot  of 
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Mftrket  etreet,  aod  recommeiidB  that  no  bridge  be  authorized  within  the 
limits  of  the  harbor  of  Portland  below  that  point.  This  point  1b  bat  600 
feet  above  Golambia  Btre«t,  the  location  that  was  approved  for  a  bridge 
bya  Board  of  Engineers  iu  1872.  A  draw  opening  of  160  feet  in  the  clear 
at  low  water  would  here  be  snfficient  for  the  river  trafBc  at  this  point. 
Connections  can  be  made  on  the  east  side,  and  all  the  railroad  lines  en- 
tering the  city  woald  be  afforded  an  oi>portnnity  of  reachinfr  the  general 
termiaal  groands  in  North  Portland,  with  which  also  connections  could 
l)e  made  by  several  routes,  preferably  by  a  tnonel  which  would  be  through 
earth,  and  not  to  exceed  6,000  feet  iu  length,  and  thence  for  half  that 
distance  through  an  unimportant  street  and  in  part  below  its  level.  A 
bridge  at  this  point,  thoagh  much  longer  than  at  the  desired  location, 
would  be  built  in  shoaler  water  and  with  shorter  spans,  and  would  be 
favorably  located  for  highway  traffic. 

Locations  for  a  bridge  are  also  available  below  the  harbor  or  in  the 
extreme  lower  part  of  it.  Such  a  location  was  selected  by  the  North- 
ern Pacific  Railroad  Oompany  for  a  bridge  with  draw  openiugs  of  about 
171  feet  in  the  clear  at  low  water.  Construction  of  this  bridge  was  com- 
menced, but  was  discontinued,  and  all  piling  was  removed.  Any  bridge 
aathorized  below  the  harbor  should  have  draw  openings  of  not  leas  than 
200  feet  in  the  clear  at  low  water. 

The  Board  recommeuda  that  any  bridge  authorized  at  or  ueai  Port- 
land sfaoald  be  made  to  conform  to  the  following  requirements : 

That  no  location  within  the  limits  of  the  harN)r  shall  bo  adopted  be- 
low Market  street. 

That  the  width  of  the  draw  openings  in  the  clear  at  low  water  shall 
not  be  less  than  160  feet  for  any  bridge  at  or  above  Market  street,  and 
Bball  not  be  less  than  200  feet  for  any  bridge  below  the  harbor. 

That  the  draw  openings  shall  be  provided  with  sheering  or  other  facili- 
ties for  working  boats  through  by  lines. 

That  one,  at  least,  of  the  spans  adjacent  to  the  draw-span  shall  not 
be  less  than  300  feet  in  the  clear  at  low  water. 

That  the  lowest  part  of  the  Buperstmctnre  shall  not  be  less  than  10 
feet  above  the  highest  known  stage  due  to  the  river's  own  freaheta,  and 
that  the  piers  shall  be  placed  parallel  to  the  cnrreut  at  mean  high 
stages,  dne  to  the  same  freshets. 

That  no  riprapping  or  other  Oiling  or  projections  around  the  piers 
shall  materially  reduce  the  water-way  between  them. 

That  in  case  a  draw-opening  be  next  to  either  bank,  the  right  of 
wharfage  on  that  bank  shall  bo  extinguished  for  700  feet  above  and 
700  feet  below  the  bridge. 

That  upon  reasonable  signal,  the  draw  shall  be  0|;>cued  promptly  for 
the  passage  of  boats,  and  that  the  company  owning  the  bridge  shall 
maintain  at  its  own  expense  good  and  sufAcieiit  liciit  and  fog-signals 
Qoder  direction  of  the  Light-Hoaso  Board. 

That  the  erection  of  the  bridge  shall  not  be  commenced  until  the 
plan  and  location  of  the  same  shall  have  been  approved  by  the  Secre- 
tary of  War. 

That  the  right  to  nse  the  bridge  shall  be  assnted  to  such  railroad  com- 
panies as  may  desire  to  use  it,  under  proper  regulations  and  upon  pay- 
ment of  proper  sums. 

The  recommendations  of  the  Board  arc  etnbodieil  in  the  draught  of  n 
substitute  for  Senate  Bill  2904,  Forty-ninth  Congress,  second  session, 
forwarded  herewith. 

The  Board  wishes  to  explain  that  the  Morrison  Street  Bridge,  now  iu 
coarse  of  construotioD  and  before  the  United  States  courts  as  to  its 
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legality,  has  formed  no  basis  or  guide  for  tbe  recommendations  heron. 
Following  is  a  brief  summary  of  bridges  autborized,  or  whose  con- 
straotionbas  been  commenced,  at  Portland : 

(1)  Googress,  by  act  of  Febrnary  2, 1872,  Authorized  the  cityofPorfr 
laud  to  couatract  a  highway  bridge  at  the  foot  of  Colambia  street  Tbe 
plan  of  this  bridf^  waa  examined  and  reported  upon  by  a  Board  of  En- 
gineers and  approved  with  only  some  slight  modificatioDS,  bat  the 
bridge  was  never  built,  tlie  act  expiring  id  six  years  by  limitation. 

(2)  Congress,  by  act  of  Jane  23, 1374,  aathorize<I  the  Oregon  and  Cil- 
ifomia  Bailroad  Company  or  tbe  Oregon  Centra  Bailroad  Company  to 
constntct  a  bridge  at  Portland,  but  noihiugwasever  done  nnder  the  act 

(3)  The  legislature  of  Oregon,  by  act  of  October  18;  187t),  aothniied 
the  PorthkDd  Bridge  Company  to  baild  a  highway  bridge  at  the  footof 
Morrison  street. 

The  coDsCmctioa  of  this  bridge  was  commenced  in  1880^  but  on  ft 
hearing  before  the  United  States  circuit  court  for  the  distnct  of  Ore- 
gon the  work  of  construction  was  enjoined  and  the  case  ia  now  before 
the  Supreme  ConrL  In  the  summer  of  1886,  however,  the  constmctioii 
of  this  bridge  was  recommenced,  and  is  now  being  pushed  to  comple- 
tion. 

(4)  TJnder  tbe  provisions  of  its  act  of  incorporation,  the  Northeni 
Pacific  Bailroad  Company  commenced  the  construction  of  a  bridge  ui 
the  extreme  lower  part  of  tbe  harbor  of  Portland.  Tbe  building  of  tliis 
bridge  was  discontinued,  and  tbe  piling  driven  for  piers  has  since  beeo 
removed. 

Very  respectfally,  your  obedient  servants, 

W.  A.  JOHES, 

Major  of  Engineert, 
Chas.  F.  Powell, 

Captain  of  Engineeri. 
Edw.  BlTBB, 
Firat  Zmk*.  of  Engineeri. 
The  Ohi£P  of  Enginbees,  U.  9.  A. 


Portland,  Obeqok,  F^truary  7, 1887. 

Sib  :  Under  instructions  fW>m  the  Chief  of  Engineers,  U.  S.  Amy, 
we  have  the  honor  to  submit  to  yon  the  following  remarks  upon  tbe 
proposed  bridge  at  I  street,  across  the  Willamette  River  at  Portland : 

The  location  is  not,  in  onr  judgment,  judicious,  for  the  followii^ 
reasons.  It  ia  at  tbe  narrowest  i>oiut  in  the  harbor,  where  tbe  hydisulic 
conditions  are  auch  that  the  water-way  is  already  too  small  for  the  dis- 
charge at  high  staf;es.  The  introduction  of  bridge  piers  at  this  poiot 
■  would  have  a  bad  effect  upon  the  regimen  of  the  river,  and  might  injure 
or  destroy  valuable  portions  of  the  harbor  and  ship-cbannel.  Farther- 
more,  the  location  is  not  adapted  to  a  draw  of  snfQcient  width,  and  the 
bridge  wonld  practically  form  the  head  of  a  harbor  already  limited  in 
capacity. 

From  this  point  to  the  natural  head  of  the  harbor,  at  Ross  Island,  the 
deep-water  frontage  baa  a  length  of  14,000  feet  on  the  Portland  side, 
and  about  3,600  feet  on  the  East  Portland  side.  Below  it  there  is  > 
length  of  8,500  feet  on  the  East  Portland  side  and  not  exoeeding  3,00D 
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feet  OD  ^e  PortlaDd  side.  Above  this  point  lies  a  considerable  stretch 
of  wide  and  deep  river.  To  terminate  the  harbor  at  this  point  woold 
necessitate  the  formiag  of  a  new  harbor  below  it,  at  a  considerable  cost 
in  the  first  place,  and  a  contioaons  cost  for  dredging  for  maintenance 
thereafter.  This  wonld  entail  a  serious  tax  npon  the  commerce  of  the 
port 

The  Board  baa  further  to  remark  that  whatever  locatioD  sboald  be 
adopted  the  law  should  require: 

(1)  That  the  piers  of  the  bridge  be  parallel  with  the  cnrreot  at  mean 
high-water  stages  doe  to  the  river's  own  freshets. 

(2)  That  the  clear  headway  under  the  said  bridge  shoald  be  at  least 
10  feet  at  the  highest  knowu  stage  doe  to  the  same  freshets. 

(3)  That  if  the  draw  span  be  adjacent  to  either  bank  the  right  of 
wharfage  on  that  bank  sbonld  be  extinguished  for  a  distance  of  at  least 
700  feet  above  and  700  feet  below  the  bridge ;  this  for  the  purpose  of 
insuring  a  free  and  onobstmoted  approach  to  the  shore-opeDiog. 

(1)  That  rest-piers  should  be  provided  above  and  below  the  pivot- 
pier,  with  suitable  fltling  between  them,  and  also  other  accessory 
Btmctnres  as  may  be  needed  for  the  safe  passage  of  vessels. 

(5)  That  the  company  operating  the  bridge  shall  maintain  at  its  own 
eipenae  good  and  siifAcient  light  and  fog-siguals,  and  open  the  draw 
for  the  passage  of  vessels  promptly  npon  reasonable  signal. 

(6)  That  DO  riprappiug  or  other  filling,  or  projections  aronnd  the  piers, 
^^1  materially  reduce  the  water-way  between  them. 

Shonid  the  location  at  I  street  be  approved,  the  law  should  require 
that  the  tracks  cross  Front  street  with  a  clear  headway  of  14  feet: 
otherwise  the  uiinimnm  height  of  the  bridge  above  the  river  would 
neeessitAte  the  crossing  of  this  street  at  a  height  which  woald  seriously 
obstruct  the  said  street  at  a  point  where  the  wagon  traffic  is  heavy  and 
which  it  can  uot  conveniently  avoid,  because  the  a<^acent  streets  are 
Tacated. 

In  conclusion,  the  Board  begs  to  state  that  tbe  two  Hues  of  tr^c 
along  the  harbor  and  across  it  can  hardly  exist  without  serious  conces- 
sions by  each,  and  that  a  fair  compromise  would  be  tbe  surrender  of 
the  part  of  tbe  harbor  above  Market  street.  A  bridge  at  this  point  or 
above  coold  connect  with  the  North  Portland  terminal  grounds  by  dif- 
ferent practicable  routes  and  form  a  jnuotioo  for  all  the  railroads  cen- 
tering at  Portland.     Draw-openings  at  this  point  could  be  160  feet  wide. 

Another  alternative  location  lor  a  railroad  bridge,  considerably  be- 
low the  harbor, would  beat  Saiut  John's,  where  the  draw-openings  should 
be  at  least  200  feet  wide. 

We  have  the  honor  to  be  your  very  obedient  servants, 

W.  A.  JONBB, 
Major  of  Engineers. 

Chas.  p.  Powell, 
Captain  of  Engineers. 

Edw.  Burr, 
First  lAeut.  of  Engineers, 
Hou.  Sylvester  Pehnoyee, 

Qovemor  of  Oregon,  Salem,  Oregon. 


Ba  il  ataeted  b$  tht  Senate  and  Soue  ef  B^^reteiHalivet  of  the  United  Statt»  of  Ameriea 
i»  Cvngrtt*  OMtembltd,  That  It  shall  be  lawful  for  the  Willamette  Bridge  CompaDj,  «    ' 
eofporation  ialj  and  legally  incorporatod  ondei  and  by  Tirtne  of  the  laws  of  the 
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State  of  OregoD,  iu  assigns  or  eacoessora,  to  cooatroct  aod  uiaiutaiDabridgskod  tli 
approaches  thereto  oTer  the  Willamette  Kiver  at  or  near  Portlaod,  in  the  Bta,M  i 
Oiegou.  Said  brid);e  Hball  bo  cousIractRd  to  provide  for  ibo  passage  of  railwftj  traiDf 
aod  at  tbe  option  of  the  partien  by  whom  it  may  be  boilt,  may  be  iiiwil  for  tbe  pasaag 
of  wbeel  and  toot  traffic  of  all  Ictnds,  for  socb  reawioable  rates  of  to!  I  as  may  be  detei 
mineil  and  regalaCed  by  tbe  proper  anthonties  of  tbe  State  of  Ore^n. 

Sec.  2.  That  any  bridge  boiit  noder  Ibis  act  aod  subjeot  to  its  limitalions  shall  b 
a  lawfnl  stinolore,  and  shall  be  recognized  aod  known  as  a  post-ronte,  apon  wbic! 
no  higher  charge  sball  be  made  for  tbe  transmission  over  the  same  of  the  mails,  th 
troops,  and  themanitionsof  warof  the  United  States,  or  passe og era  or  freight  puasinj 
over  said  bridge,  than  the  rata  per  mile  paid  for  the  transportatioD  over  the  railroad 
or  highways  leading  to  the  said  bridge;  and  it  shall  eiyoy  the  rights  and  privilege 
of  other  post-roads  in  the  United  States. 

Sec.  3.  That  I  be  said  bridge  sball  be  constrnot^d  as  a  pirot  draw-bridge  with  drai 
openings  placed  over  a  good  and  snIBcient  channel  of  tiie  rirer :  Pnttided,  That  sail 
draw  opening  sbnil  be  oot  less  than  160  feet  In  width  in  the  clear  at  extreme  low 
water  stage,  if  the  bridge  be  located  at  or  above  Market  street.  Portland ;  and  shal 
be  not  te»s  than  200 feet  in  width  in  the  clear  at  extreme  low- water  st ago  it' the  bridge 
be  located  below  the  limits  of  tbe  harbor  of  Portland ;  and  that  tbe  oponinff  or  pas 
sage-way  shall  be  so  provided  and  equipped  with  sheering  facilities  that  water  craf 
may  be  worked  through  by  hues  when  neoessai?  or  desirable:  Pratidtd  aUo,  Tha 
one  at  least  of  the  adjacent  side  spans  shall  be  not  less  than  300  feet  in  width  in  thi 
clear  at  extreme  low- water  stage:  Pronided  aho,  That  the  lowest  part  of  the  en  per 
strncture  of  tbe  bridge  shall  be  not  less  than  10  feet  above  the  highest  known  siagi 
due  to  the  river's  own  freshets,  and  that  tbe  piers  of  the  bridee  shall  be  placed  par 
allel  with  the  carrent  at  mean  high  stages  due  to  the  same  ^eshots ;  Provided  al»o, 
That  no  riptapping  or  other  filling  or  projections  aronnd  the  piers  shall  inateriall] 
reduce  the  water-way  between  them;  Provided  alio,  That  in  case  the  said  briilgi 
be  built  with  a  draw  opening  next  to  either  bank  of  the  river,  the  company  con 
atrnotins  tho  same  shall  exiinguish  tbe  right  of  wharfage  oa  that  bank  for  di» 
tanoe  of  700  fuel  above  und  700  feet  below  tbe  bridge:  Provided  alto.  That,  upon 


act  BbitU  be  located  below  Market  street  and  within  the  limits  of  tho  harbor  of  tin 
fits  of  Portland.  No  bridge  shall  be  created  or  maintained  under  the  aathority  oi 
this  act  which  shall  at  any  time  snbstantially  or  materially  obslmct  the  free  navi 
gation  of  the  said  river,  and  if  any  bridge  erected  nnder  such  anthority  Hhall,  in  tbt 
opiuion  of  the  Secretary  of  War,  obstruct  anoh  navigation,  he  is  antborized  to  cause 
aaob  obange  or  alteration  of  said  bridge  to  be  mode  as  will  effectnally  obviate  socb 
otMlmctioDB,  and  alt  such  alterations  shall  be  made  and  all  snch  obstructions  be  re- 
moved at  the  expense  of  tbe  owoer  or  owners  of  said  bridge,  and  in  case  of  any  liti- 
gation arising  from  this  procedure  or  from  any  obstruction  or  alleged  obstmotion  to 
thenavigation  of  the  said  river,  caused  by  said  bridse  or  resalting  from  a  non-com- 
pliance with  this  act,  the  case  may  be  brought  in  the  district  court  of  the  United 
Stateeof  the  Sute  of  Oregon:  Provided  furlher,  Tbat  nothing  in  this  act  shall  be  so 
constmcd  as  to  repeat  or  modify  any  of  tbe  provisiona  of  law  now  existing  in  refer- 
ence to  tbe  protection  of  the  navigation  of  tivera  or  t«  exempt  this  bridge  from  the 
operations  of  the  same. 

Sec.  4.  Thatall  railroadcompaniesdeairing  the  use  of  said  bridge  shall  have  aod 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  nilway  trains 
over  the  same,  and  over  tbe  approaches  thereto,  upon  payment  of  reasonable  compeu- 
satioD  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several 
railroad  com  pan  iea,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree  upon  the 
sum  or  earns  to  be  paid  and  npon  rules  aud  conditions  to  which  each  shall  oonfbrm  Id 
nsiug  said  bridge,  all  matters  at  issue  between  thetn  shall  be  decided  by  tlie  Secretarr 
of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

SeC-  5.  That  any  bridge  aothorlEed  to  be  bnilt  under  this  act  shall  be  built  and  lo- 
cated under  and  subject  to  such  regulations  for  the  security  of  navigation  of  siid 
river  as  the  Becreiary  of  War  shall  prescribe.  And  to  secure  tbat  object,  the  said 
company  nr  corporation  shall  submit  to  the  Secretary  of  War,  for  his  eiaminatioE 
and  approval,  a  design  and  drawings  of  the  bridge,  including  the  piers  and  aceeesorf 
structures,  and  a  map  of  tbe  location,  giving  for  a  space  of  one-half  mile  above  sn<l 
one-half  mile  below  ibe  propoM^d  location  the  topography  of  the  banks  of  therirrr, 
tbe  shore-linee  at  high  and  low  water,  tbe  direction  and  strength  of  tbe  cnrrentsii 
mean  high  stages  dne  to  its  own  freabets,  soundings  snfflcient  in  number  to  aocuralel; 
delineate  tbe  bed  of  the  stream  by  curves  differing  by  0  feet,  and  the  location  of  anr 
Other  bridge  or  bridges;  and  shall  famish  snobottaet  information  as  may  be  neoessaty 
ibr  a  ftill  and  complete  nuderstanding  of  tbe  subject;  aud  until  the  said  plan  and  , 
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looatioD  ue  approTed  by  tb«  S«oret»Ty  of  W«r,  the  erection  of  tbe  bridge  shall  DOt 
be  commenced,  and  Bhonld  Adj  chtuiKe  be  maile  in  tbe  plan  of  said  bridge  during 
tbe  progress  of  constiuction,  ancb  ubnDge  xliall  be  Hnbjuct  to  tbe  approval  of  tba 
Secretary  of  War. 

Sec.  6.  Tbut  the  United  States  ebM  buve  tbe  ri^Lt  of  way  fur  eueb  postal  tfle- 
grapbic  liofs  across  tbo  said  bridge  ua  tbo  Guveromeut  may  coDStroct  or  own. 

Sxc.7.  That  tbo  right  loalter,aiueud,  or  repeat  tbisoctiabereby  expressly  reserved, 
and  tbe  right  to  require  any  changes  iu  said  strucCiire,  or  its  removal  at  tbe  expense 

nf  thtfk  nurnflm  thnn*nf   vh^^nnvAr  V.nnrrTt^tM  nhnll  ^prirlo  (bftt  the  PUbliO  gOOd  rtqnireS 


War  Department, 
Washington  City,  March  3, 1887. 
Sib  :  I  bave  tbe  bonor  to  acknowledge  tbo  receipt  of  tbe  letter  of  tbe 
Otb  of  December  last  from  tboclerkof  your  committee  iucIosiDg,  for  tbo 
views  of  the  Departmeot,  SeDate  bill  No.  2904,  "  to  authorize  the  cod- 
Btniction  of  a  bridge  across  the  Willamette  Uiver  at  Portland,  Ore- 
gon." 

In  reply,  I  beg  to  iuclose  a  copy  of  tbo  report  of  the  14th  ultimo  ot 
tbe  Board  of  Engineers  nppointt-d  to  cousidcr  tbe  qneetion  of  tbe  con- 
straction  of  thia  bridge. 

The  Chief  of  Engineers  states  that  tbe  Boanl  have  given  tbe  «at>iect 
careful  and  intelligent  consideration,  and  Ihat  be  concurs  in  their 
views. 

Tbe  reoommeodatioos  of  the  Board  are  embodied  in  the  accompauy- 
ing  draught  of  a  substitute  for  Senate  bill  2904,  and  are  commended  by 
the  Chief  of  Engiueers  for  adoption. 
Tbo  bill  is  herewith  returueJ. 

Very  respectfully,  your  obedient  servant, 

William  C.  Ijwdicott, 

Secretary  of  War. 
Hon.  S.  J.  li.  McMillan, 

Chairman  Committee  on  Commerce,  U.  8.  Senate, 


railway  bridge  across  bed  kiver  at  8hbbvep0bt,  louisiana. 

War  Department, 
Washington  City,  March  1, 1SS7. 
The  Secretary  of  War  bas  tbe  honor  to  transmit  to  tbe  House  of  Bep- 
Ksentatives  a  letter  of  tbe  25th  instant  from  the  Chief  of  Engineers,  to- 
gether witb  a  report  and  accompanying  papers  from  Capt.  J.  H.  Willard, 
Corps  of  Engineers,  which  will,  it  is  believed,  afford  tbe  informiitiou 
caile*l  for  by  House  resolution  of  the  Utb  ultimo,  as  follows : 

Saolred,  That  thi>  flpcretary  of  War  be  reqnesfed  to  inform  the  Ilonso  wbat  steps. 
If  any,  have  been  taken  to  cause  the  removal  of  tbe  sund-bar  wbicb  has  formed 
^aJDGt  tbe  piers  of  the  VidiaburK,  Shreveport  and  Pacirio  Railway  Bridge  span- 
DiDff  the  Red  River  at  Shreveport,  La.,  and  which  for  more  than  six  aioDtba  has  ea- 
lirdy  prevented  tbe  pasnage  of  boats  through  the  draw  of  said  bridj^  on  a  river 
navigable  300  milesabore  and  500  miles  below  the  bridge. 

:,t,7e.byCOOglC 
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BctolveA  farthrr.  That  tlie  SecNtftry  infonn  the  Roow  wbetb«r  or  aot  th«  Deput- 
meDt  LoIiIh  ibnt  it  is  tbe  <1utf  of  eaid  lailwfty  company  to  nsmoTe  said  obstmotioD, 
and  if  HO.  nbnl.  denunil  to  do  so  bos  beenmade  npon  said  oompaDj,  wbenniadv,  and 


rnent  bolds  ibnt  it  is  tbe  duty  of  eaid  railway  company  to  nsmove  said  obstn 
~    '  "  HO.  nbnl.  denuQil  to  do  so  has  been  made  npon  said  oompaDy,  when  mm' 
:piy,  au<1  whnt  Htapti,  if  an}',  liave  been  taken  to  eaforco  tbe  demand. 
netolrtd  further,  That  tbe  Semetair  inform  tbe  Honse  what  etep«  tbe  Depanment 
pro!K>seB  to  take  to  cause  the  removafof  said  obstruction. 

It  will  be  seen  from  tbe  uccompanyiug  ret>ort  that  tbe  att«Rtioa  of  the 
president  of  tbe  Vicksbarg,  8hrevei>ort  and  Pacific  Bailvay  Goiupaoy 
was,  ander  date  of  Jaly  1^,  IS86,  called  to  the  fact  that  the  bridge  in 
qnestion  was  obstructing  the  Davigatton  of  tbe  Red  River.  A  reaponse 
was  received  from  him  July  26, 1SS6  (copy  herewith),  stating  that  he 
bad  instructed  the  chief  engineer  of  the  company  to  examine  into  the 
matter  at  once  and  report  to  him  in  fall,  which  would,  in  due  course,  be 
submitted  to  the  Engineer  Department,  ffothing  farther  on  the  subject 
has  been  received  from  bim,  but  the  inclosed  report  shows  that  ezam- 
inations  of  tbe  bridge  and  river  have  been  in  progress  preparatory  to 
action. 

Section  8  of  the  river  and  harbor  act  of  July  6, 1884,  provides : 

Aud  on  failaie  of  tbe  company  or  persons  aforesaid  to  mako  and  establish  sncb  addi- 
tional etmctores  within  a  reasonable  time,  the  said  Secretary  shall  proceed  to  came 
the  same  to  be  bniitor  mode  ut  the  expense  of  tbe  United  Slates,  and  sbolt  refer  the 
matter  witbont  delay  to  tbe  Attomey-Oeueral  of  tbe  United  States,  whose  dnty  il 
eball  be  to  inHtilnte,  in  tbe  name  of  tbe  United  States,  proceedings  in  any  oircnit  or 
district  court  in  the  United  States  in  which  sncb  bridge  or  auy  part  thereof  is  located, 
for  the  recoTery  of  the  cost  thereof. 

The  reasonable  time  mentioned  iu  the  act  ia  deemed  now  to  hav<' 
elapsed  daring  which  tbe  company  should  have  taken  some  steps  in  the 
matter,  and  its  provisious  wilt  therefore  be  carried  into  effect  without 
further  delay. 

William  C  Endicott, 

Secretary  of  War. 

Tbe  Speakbb  of  the  House  of  KEPKEsBNrATiTEB. 


letter  of  the  chief  of  engmeebs. 

Office  of  the  Chief  op  Enoinbebs, 

United  States  Aemt, 
Washington,  D.  6'.,  F^ruary  25,  1887. 
SiE :  I  have  the  honor  to  return  herewith  the  resolution  of  the  House 
of  Representatives  dated  January  11,  1887,  which  was  referred  to  this 
office,  requesting  the  Secretary  of  War  "to  inform  the  House  what 
steps,  if  any,  have  been  tnken  to  cause  the  removal  of  the  sandbar  which 
has  formed  against  the  piers  of  tbe  Vicksbarg,  Shrevei>ort  aud  Pacific 
Railway  Bridge  spanning  the  Red  River  at  Shreveport,  La.,"  and  to 
state  that  the  resolutiou  was  referred  to  Oapt.  J.  H.  Willard,  Corps  of 
Engiueers,  January  13, 1887,  (Tcopy  of  whose  report  tbereoD,  dated  Peb- 
'  raary  17, 1887,  ia  herewith  submitted.  Captaiu  Willard  gives  a  fall  his- 
tory of  the  matter  so  far  as  regards  the  action  of  this  office  and  of  the 
railway  company,  which  it  is  hoped  will  prove  satisfactory'.  Ca]itain 
Willard  states  that  "itiasafe  to  say  that  uavigatiou  through  tbe  draw- 
opening  is  uow  impracticable  at  any  stage  less  than  6  feet  above  low 
water." 

In  regard  to  the  clause  of  the  resolution  "  that  the  Secretary  inform 
tbe  House  whether  or  not  the  Department  holds  that  it  is  Uie  daty  of 
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said  railway  company  to  remnre  said  obstroction ;  and,  if  bo,  what  de- 
mand to  do  80  htks  been  made  nixm  said  compauy,  when  mnde,  and  tbcir 
reply;  and  what  steps,  if  any,  have  been  taken  to  enforce  the  de- 
mand," I  beg  to  say  that  under  the  provisions  of  section  8  of  the  river 
and  hartwr  act  of  Ja)y  5,  1884,  the  attention  of  the  president  of  the 
Vicksbarg,  Sbreveport,  and  Pacific  Bailway  Company  was,  ander  date 
of  July  13, 1886,  called  to  the  fact  that  the  bridge  was  obstructing  the 
navigation  of  the  Eed  Elver,  as  will  appear  from  the  accompanying  re- 
port of  Captain  Willard,  and  a  resitonsewae  received  from  him  July  26, 
188G  (copy  herewith),  stating  that  be  bad  instructed  the  chief  engineer 
of  the  company  to  examine  into  the  matter  at  once  and  rei»rttohimiu 
fall,  which  would,  in  dne  course,  be  submitted  to  tbia  office.  Nothing 
farther  boa  been  received  fVom  bim. 

Section's  of  the  act  above  referred  to  provides  '^andon  failareof  the 
company  or  |>er8ons  aforesaid  to  make  and  establish  snch  adilitional 
Btractnres  withia  a  reasonable  time,  the  said  Secretary  shall  proceed  to 
caase  the  same  to  be  batit  or  made  at  the  expense  of  the  United  States, 
and  shall  refer  the  matter  without  delay  to  the  Attorney-General  of  the 
United  States,  whoso  duty  it  shall  be  to  institute,  in  the  name  of  the 
United  States,  proceedings  in  any  circuit  or  district  court  of  the  United 
States  in  which  snob  bridge  or  any  part  thereof  is  located,  for  the  re- 
covery of  the  cost  thereof."  It  is  deemed  now  that  the  "  reasonable 
time  "  mentioned  in  the  act  has  elapsed,  and  that  the  provisions  of  the 
act  should  therefore  be  carried  into  effect  withoat  further  delay. 
Very  respectfully,  your  obedient  servant, 

J.  G.  DuANE, 
Briff.  Qen.,  Chief  of  Engineer!. 

Hon.  WlU.IAH  C.  Endioott, 

Secretary  of  War.    ■ 


SAHB-BAB  AGAinST  THE  PIEBS  OF  THE  TIOKSBUBG,  8HBETEF0ET 
AND  FAOIFIO  RAILWAY  BBIDQE  ACROSS  REB  BITER  AT  SHEETE- 
PORT,  LOUiaUNA. 

United  States  ENaiNSER  Office, 

Viclcatntrg,  MUa.,  February  17, 1887. 
B[R  :  I  have  the  honor  to  makoreport  in  complianoe  with  instructions 
oontaioed  in  a  letter  from  your  office,  dated  January  13, 1887,  inclosing 
aresolation  of  the  House  of  Representatives,  of  which  the  following  is 
a  copy  : 

|Fort7-Dlnlh  C<»i(!rau,  woond  hhIod.J 

CoaaatM  or  the  u.vitkd  states  in  toi!  house  or  rbprksentativks. 

January  II,  1887. 
Mr.  Blunchard,  from  the  Committee  on  Rivets  and  HarUora,  submitted  the  follow- 
iug;  ^bich  was  agreed  to: 

Eaolred,  That  the  Secretary  of  War  bo  reqneatod  to  inform  Iho  HonM  what  steps,  ■ 
irsDj,  bnvo  been  taken  to  cause  the  removal  of  the  sand-bar  irhich  has  formed  agaiust 
ihe  p>era  of  the  TicksbuTg,  Shreveport  and  Pacifio  Railway  Bridee  spanning  the 
Hei  Kiver  at  Shreveport,  La„  and  which  for  more  than  six  months  baa  entirely  pre- 
vfolfd  ihe  paBsage  of  boats  thronnh  the  draw  of  said  bridge  on  a  river  navigable  aOO 
milH  above  and  500  miles  lielow  tue  brideo. 

ttaolrtd/artlin;  That  the  Secretary  inform  the  Ilonse  whotber  or  not  the  Depart- 
meot  holds  that  it  is  the  daty  of  said  railway  company  to  remove  said  obstroction ; 
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and.  if  ao,  wbAt  tlcuiAod  to  do  m  has  becD  made  apon  aaid  compaay,  wbeo  made,  ukI 
their  reply,  and  wbatKcps,  if  soy,  have  been  taken  to  cnfoics  the  demand. 

lUnlr<afurtlier,  That  tbo  SecrMaiy  inform  tbe  Honse  vhat  atep*  the  Department 
pmposea  to  take  to  caaae  the  ranoral  of  aaid  obatmction. 
Attest : 

JoHir  B.  Clare,  Jb., 

Cfcrifc. 

lu  order  to  show  what  steps  have  been  taken  b;  the  War  Department 
ID  this  matter,  I  give  berewitfa  the  reportof  my  predecessor,  Capt.  Eric 
BergJand,  Corps  of  Engineers,  transmitted  to  your  office  Jnne  18, 1886^ 
with  a  tracing  of  a  sarvey  made  under  his  direction,  a  copy  of  which 
accompanies  this  report,  in  compliance  with  instmctions  given  bj-  in- 
dorsement upon  a  letter  from  Hon.  N.  C.  Blanchard,  member  of  the 
House  of  Representatives  from  Lonisiana,  to  the  Secretary  of  War. 
Captain  Bergland's  report  contains  all  the  information  that'  coold  be 
obtained  in  regard  to  the  constraction  of  the  bridge,  with  reference  to 
the  laws  and  extracts  from  all  the  official  correspondence  npOD  the  sab- 
ject  on  the  files  of  this  office. 

LETTKR  FBOU   UOX.   N.   C.    BLAXCIUBD  TO  THB  BECnKTABT  OV  WAB. 

House  of  BEPREsEyrATivEs,  U.  8., 

Wa*Ungto*  D.  C,  Ja««  7,  I88G. 

Sta:  At  Shrovoport.La.,tberei8a  railroad  bridge  across  the  Bed  BiTer.coDBtraoted 
and  maintained  lij  tlio  VickHbnrg,  Shrevepoit  and  PaciBo  Railroad.  Company.  It  is 
a  fine  and  costly  atmctDre.  ' 

A  Buitablo  draw  was  pruTided  for  tbe  pasBaEe  of  ateam-boats,  which  has  ser\'ed 
every  parpose  nntil  now.  But  iiow  the  chaimel  has  shifted  to  a  span  of  the  bridge 
other  than  where  tbo  draw  is,  and  asaoonseqnenoe  the  boats  can  not,  atthis  low  slage 
of  the  river,  get  above  the  draw.  I  inclose  yon  marked  copies  i<r  the  Shrorepori; 
Times,  flbowing  the  trouble  morefnlly  than  I  can  here  describe  iL 

The  Hed  River  is  one  of  the  longest  rivers  in  oar  country.  At  high  water  it  is  nav- 
iKable  500  miles  above  where  the  said  railroad  bridge  is,  and  tha  bridge  is  .'iUO  miles 
above  tUe  month  of  llio  river.    Many  steam-boats  navigate  the  river. 

I  respectfully  call  the  natter  of  tbe  change  in  the  channel  of  tbo  river  ot  the 
bridge  to  yonr  Attention,  in  order  that  you  may  take  steps  to  have  tbe  trouble  ob- 

Tbe  bill  or  act  aathoriziog  the  railroad  oorapany  to  bridge  tbe  etroom  shows,  I  pre- 
sume, the  obligations  assumed  by  the  company  in  respect  to  maintaining  navigation 

at  and  through  the  bridge. 

1  would  suggest  that  you  officially  call  npon  tbe  company  to  fulfill  its  covenant  in 
this  regard;  or,  if  tbe  railroad  company  cau  not  be  compelled  to  keep  open  the  ehan- 
nel  through  the  bridge,  1  would  then  suggest  that  you  pramptlj[  direct  tbe  United 
States  officer  iu  charge  of  Bed  River  improve  moats  totakoimmediatesteps  todiiedge 
tbo  channel  through  the  draw. 

Whatever  is  done  should  be  done  at  ouce. 

An  early  reply  will  bo  appreciated. 

If  yon  conclude  to  communicate  with  tbe  officer  in  charge  of  Bed  River,  I  wonld 
suggest  it  bo  dono  liy  wiro  to  huvo  time. 

N.  C.  ] 

Hon.  Sbchetary  of  War. 

1  First  iodarsement.) 

Office  Cuief  of  EKauncERS, 

U.  B.  Arht, 
^»w  8,1686. 
Bes^tfiilly  referred  lo  Captain  Erio   Berg' 
investisation  and  full  report  npon  tbe  tK" 
the  earliest  date  practicable. 
To  be  returned. 

John  G.  Parks, 
AeUiig  CM^  iff  Emfimtm. 


Digitized  by 
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U,  S.  EsGiNEKR  Ofkicb, 

Ficksburg,  J/<M„  June  18,  ISSfi. 
Eeq>ectfult>-  returned  to  the  Cliiet'  of  Kugioccra,  U.  8.  Armj,  n'ilb  nport  of  iLis 


WITH  ABOVE  LBTTEH. 

[Mireioport  Tine*.  Jbdb  1,  isas.] 

THZ  SAKD-BAB. 

The  steamer  Joi»  G.  FletrAer,  after  anloadiDfr  her  freight  near  the  Silver  Luke 
laading,  attempted  to  pass  through  the  railroad  bridge,  bnt  ivoa  compelled  to  back 
out  Mid  tie  np.  The  aand-har  which  has  formed  from  the  BoHsier  Ride  above  the 
bietkwater  erected  by  the  Vickabarg,  Shreveport  and  Pacific  Railroad  Company 
nteitda  below  the  pivot  pier.  There  is  now  barely  m  iocheB  nf  watef  between  the 
pLTOt  >Dd  the  pier  oeareat  the  Bossier  bank,  aod  steam-boats,  therefore,  will  be  un- 
able to  go  tbrongh  the  bridge.  The  channel  of  the  river  hoa  changed  |>oaitiouB,  and 
ibe  gi«ateet  depth  is  between  the  aeoond  pier  and  the  bank  on  the  city  side  of  the 
liver.  Uolem  the  aand-bar  ia  removed  by  the  railroad  company  the  navigatjon  of  the 
liver  to  alt  intents  and  purposes  will  be  closed  nntil  the  next  rise. 

«l 

[    FRO^TT    OP    SHREVBPORT 

By  teference  to  the  meteorologieal  report  published  in  the  river  column  of  Iho  Times 
n  vill  be  seen  tbat  Bed  Biver  Is  now  lower  than  it  has  been  in  the  past  eleven  years. 
Gaod-bara  are  creeping  oat  gradaally  as  the  river  falls,  and  before  long  it  will  be  an 
ntj  matter  for  a  person  to  cross  from  shore  to  shore  in  many  places  without  a  skiff 
er  boat.  In  front  of  the  city  yesterday  soundings  were  mode  by  Uriah  Viuoamp, 
PmsiaD  draw-tender,  aMisted  liy  Michael  Spellman,  assistant  draw-tender  and  night 
loU-collector  on  the  railroad  bridge.  A  sand-bar  extends  diagonally  from  the  old 
fn^  landing  down  tbo  center  of  the  river,  and  leaves  a  channel  from  the  breakwater 
TO  tbe  east  side  down  the  river  varying  from  5  to  15  feet.  There  ia  also  a  chan- 
Ml  on  the  west  bank  from  the  stewn-boat  landing  near  Cross  Bayou  down  tbe  river 
■hieh  varya  from  5  to  15  feet  in  depth.  From  the  line  of  the  railroad  bridge  up 
WwhetB  the  har  has  formed  on  the  east  bank  the  water  in  depth  varies  from  18 
Id  3G  inches.  Tbe  Bonndings.  taken  under  the  west  arm  of  the  draw  give  a  depth 
TnpDg  from  7}  feet  to  over  lt>  feet:  nnder  the  east  arm,  between  the  pivot  pier  and 
itw  Bonier  side,  there  is  a  depth  of  water  ranging  from  10  to  16  feet.  The  west 
c^sel  between  the  bank  od  the  eity  side  and  the  Rrst  stone  pier  nnder  the  line 
of  tbe  bridge  shows  a  dojilh  or  from  5  to  It  feet.  Up-stream  from  the  lino  of  the 
1'ii'lge  to  tho  steam-boat  landing  the  water  varies  trom  4  to  II  feet.  Up-atroam 
fnm  tbe  line  of  the  bridge,  from  the  center  span,  the  depth  is  from  1)  to  4  j  feet.  Up- 
itaam  from  the  weet  arm  of  tho  draw  tho  water  is  from  1}  to  6  feet.  Tho  visible  bar 
ii  below  tbe  center  span,  and  tbe  impediment  to  navigation  is  above  and  not  below 
ibenilnMHi  bridfte.  How  to  remedy  thisandopenaregatarahannel  to  accommodato 
•Uam-boata  ascending  and  descending  the  river  is  thequeation.  One  thing  is  positive ; 
dic«and-bar  will  not  wash  away,  and  it  is  more  than  probable  that  lu  a  few  days 
Uh  people  will  be  enabled  to  walk  over  to  Bossier  without  going  over  the  bridge  or 
"nsing  in  a  skiff.  If  there  ia  a  remedy  to  open  the  chnnuol  it  aboald  bo  applied 
»itboat  delay. 


sepont  of  captain  ebic  bkbouns,  corps  of  engineebh. 

Dnitbd  States  Esginbkr  Office, 

Vickslmro,  Miu.,  Jane  18,  1886. 
Eta:  In  compliance  with  fiist  iadoreomont,  dated  Office  Chief  of  Engineers.  8th  in- 
•twt,  referring  for  thorongh  inTeattgation  and  full  report  letter  of  Hon.  N.  C.  Blan- 
chud  to  tho  Secretary  of  War,  dated  7tb  instant,  stating  that  the  channel  of  Bed     ^-,  . 
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thereby  cuttiiiKoff  n&Tigatioa  above  the  b^dge,  andreqaesting  tbatadjonbetokn 
b;  the  War  DepartmeDt  to  reotif/ this  trouble,  I  have  the  hoDOi  to  aabmit  the  follow- 
ing report : 

An  ex aiDi nation  of  laws  paaaed  by  CongreM  relating  to  bridges  aoroM  navigabk 
atreams  ehona  that  the  ratlraad  bridge  acroaB  Bed  River  at  Sbreveport  bai  reoeind 
no  aaob  aanclion. 

This  office  contains  no  record  to  show  that  the  plan  of  the  bridge  was  sabmittedto 
any  officer  of  the  Corps  of  Engioeersfbreaggefltionsor  report. 

Novembers,  1881,  Major  Benyanrd,  then  in  charge  of  the  improvement  of  Bed  Brnf. 
addrcBBcd  the  following  communication  to  the  Hnperintendent  of  the  Ticksbnig, 
Sbreveport  and  Pacifio  Bailiood : 

"  I  noticed,  a  few  days  afco,  an  item  in  the  papers  to  the  effect  that  the  oScen  U 
tbe  road  were  expected  at  Shreveport  for  the  pnrpose  of  filing  upon  the  site  of  the 
proposed  bridge  across  the  Bed.  A.  couple  of  years  ago  a  bill  waa  introdnoed  inte 
Congress  aothoriziog  the  constrciction  o!  the  bridges  at  Monroe  and  BhrevepcHt,  bat 
never  became  a  law.  1  think  it  would  t)e  advisable  before  any  steps  betaken  towaite 
the  erection  of  said  tiridgs  that  the  plana,  etc.,  be  Bobmittedtothe  WarDepaitueoL 
ThoQovernment  has  eip«nded  a  considerable  amonot  of  money  in  openingaptke 
navigation  of  Upper  Bed,  and  no  structure  will  be  allowed  that  will  in  any  manotr 
Impair  the  saino.  I  deemit  better  to  call  your  attention  to  tbe  matter,  aoastoar*^ 
any  possible  tronblo  in  the  futnre." 

In  reply  to  this  the  BaperinteodeDt,  under  date  of  November  10, 1681,  writes  as  fol- 

"  1  have  the  honor  to  acknowledge  receipt  of  yoora  of  the  3d  instant.    Tbe  anbject 
is  one  to  which  I  will  give  the  consideration  Its  Importance  demands. 
"  I'banking  yon  for  tbe  suggestion,  I  am,  very  respectfully,  yonrs, 

"P.  Y.  Dabket, 
"  Chirf  EngtHCtT  and  Superimtrwdait.'' 


"  Ofpicr  Chief  of  Enoiseers, 

"  U.  R.  ABifT, 

••  SfploKbfT  21,  1^1 

"Respectfully  returned  to  the  honorable  tbe  Secretary  of  War. 

"  A.n  examination  of  tbe  United  Statea  statutes  fails  to  diaectver  any  law  of  Congnsi  < 

anthoriiiug  the  construction  of  a  bridge  across  the  Bed  Biverat  81ireTepoTt,La.,aad| 

In  the  absenco  of  such  law  the  Seoretary  of  War  has  no  authority  eitliei  to  anthorita! 

or  i>robibit  its  conqtrnotiun,  but  if  he  is  satisfied  that  any  intended  stmetnie  of  that; 

kiud  will  seriously  impair  the  navigation  of  the  channels  of  the  navigable  watco  of' 

the  United  States,  he  bas  not  failed  to  endeavor  through  the  Department  of  Jnatiec : 

f«  prevent  the  erection  of  snch  strooture. 

'*  If  the  jproposed  structure,  when  built  upon  the  adopted  plan,  will,  in  the  opinioo 
of  parties  intereated,  interfere  [withl  or  obstruct  navigation,  it  would  seem  to  be  pri- 
marily their  province  to  apply  to  the  State  courts  for  injunotion,  and  failing  in  thia, : 
and  the  foots  being  such  as  to  call  for  the  intervention  of  the  Federal  GoveromeDt,  ii ! 
wonld  be  lawful  and  proper,  in  order  to  abate  tbe  nnisance,  or  to  preveut,  eqjoin,iAdi 
inhibit  the  some,  for  the  Attomey-Oeneral  to  file  an  information  in  ebanc«Ty  before  i 
the  competent  court  of  the  United  States.  (Opintonsof  the  Attorneys-General  U.S., 
vol.  6,  pp.  172-187.) 

"  H.  O.  Wricbt, 

••  Chitf  of  Engktttny       i 
"  Brig,  and  Bvt.  M*j.  Gat." 

The  above  tnclndo  all  the  official  correspondence  on  Uie  sul^jeot  wbiob  I  have  been  I 
able  to  obtain. 

The  bridge  was  located  in  1892  and  completed  in  the  summer  of  1834.  The  aoooin- 
panying  tracings  show  tbe  location  of  the  bridge  and  the  arrangement  of  the  pien 
and  draw -span. 

The  tracing  showing  the  bridge  and  bottom  linos  at  the  crossiug  was  oopied  from 
a  slmilartTacing  obtained  from  tbe  railroad  company.  It  wonld  appear  trma  Ok 
1882  contour  line  that  the  main  channel  tbun  was  near  the  east  shore,  but  the  depth 
of  water  is  not  very  mncb  greater  than  that  under  the  center  span. 

Abont  the  time  of  the  completion  of  tbe  bridije  the  oast  bank  at  and  above  the  bridijc. 
showed  a  tcadencv  to  caving.  To  preveut  this  the  railroad  company  pnt  in  above 
tbe  bridge  four  pile  and  plaok  jetties,  and  ouo  below.  The  posftions  of  these  art 
ahown  on  the  map.    Tbe  upper  one  is  inclined,  while  tbe  others  are  nearly  normal  ta  , 
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Ibe  bank  aad  obSDiiol.  The  apper  or  inclinod  Juttj  is  throiitjliout  ita  whole  louirlb 
boilt  ap  to  the  line  of  high  water,  while  the  others  slope  from  the  high-water  Itoe 
dowQ  to  about  10  feet  bIiot«  low  water. 

It  is  probable  that  these  Jetties — the  apper  odb  especial); — have  been  one  of  the 
Closes  of  the  Bhiftingof  the  ebaanel  to  the  west  bank.  Of  course,  at  this  stage  of 
water  the  jetties  have  uo  iaflaeuce  on  the  oarrent,  but  soandinga  mode  last  March, 
when  the  water  was  at  15.20  feot  on  the  gauge,  indicate  a  coneidcrable  fill  nearly  in 
the  positionB  wheni  the  bars  now  appear  above  the  surface.  At  that  stage  (lo.W 
feet)  the  canent  would  necMsarily  be  inflaenced  greatly  by  the  upper  jetty. 

ThLB  Bommer  has  been  a  remarkable  exception  to  the  general  rule  witbreferenceto 
the  stage  of  water.  Prevloosly  (at  least  slDce  1B75)  the  reading  of  tbeeauge  dnring 
Kay  andjnne  has  varied  between  17feetaDd22feet,  giving  an  average  of  about  90  feet 
on  tlie  gauge,  white  this  year  the  gauge-reading  ou  tue  btt  of  May  was  18  feet ;  dar- 
ing the  month  the  river  fell  steadily  until  the  end,  when  the  reading  was  5.2  feet. 
Dariog  Jane  the  fall  has  been  gradual,  until  the  minimnm  was  reached  on  the  14th, 
tbe  gauge  then  reading  1.8  feet,  since  which  there  bos  been  a  slight  rise  up  to  3  feet. 
This  abaomial  state  of  a&irs  has  impeded  navigation  two  months  earlier  than 
usual,  as  at  this  stage  of  water  the  larger  boats  which  navigate  Lower  Hod  Kiver  do 
not  attempt  to  go  al>ove  Shrevenort.  To  the  npper  rivur  one  of  the  smallest  boats  is 
dispatched  ocoosionally,  depending  upon  the  amonnt  of  freicht  to  go  up  or  come  down 
■od  the  stale  of  the  river.  Since  the  closing  of  tbechannel  through  the  west  draw- 
span  boala  from  below  have  discharged  their  freight  at  the  foot  of  Cotton  street. 
liiis  point  is  abont  as  convenient  for  delivery  of  city  freight  as  if  the  boats  Iande<l  at 
the  wharf-boat,  which  is  now  located  near  the  month  of  Cross  Dayon. 

A  narrow  channel  still  exists  tbrongh  the  east  draW-span,  through  which  the 
■teaoier  BUAmoiid  passed  on  the  13th  instant  (goage  1.9  feet),  drawing  abont  2  feat 

The  upper  avid-bar  is  only  about  6  inches  above  water.  Its  immediate  removal 
could  probably  be  effected  by  oontraoting  the  watei^way  by  means  of  a  floating  or 
fixed  Jetty  on  some  snoh  line  as  that  indicated  by  the  broVen  line  on  the  map. 

Bathes  could  be  moor«d  ou  the  proposed  line  with  movabis  plank  sheeting  extend- 
ing to  the  bottom,  or  a  low-water  pile  and  plank  jetty  could  be  built  on  the  proposed 
line.  The  length  of  jetty  will  be  abont  500  feet.  It  is  estimated  that  the  hire  of 
bai^ea  for  the  Jetty  would  amount  to  about  $30  per  day.  Two- inch  plaukscau  be  ob- 
tained at  Shreveporl  at  |13  per  1,000  superficial  feet,  from  G.OOO  to  10,000  feet  of 
*bich  would  be  required  for  either  system.  Tbe  piling  would  cost,  say,  |2  per  pile 
driven,  and  at  least  50  of  these  would  be  required.  If  a  foot  mat  is  considered  ueces- 
nr;  to  prevent  scour  below  the  jetty,  this  would  require  a  further  eipense  of  |150. 
Additio&ol  timber  and  labor  would  probably  iuorease  the  total  to|500,  and  unforeseen 
oontingeaoiea,  snob  asasndden  rise  or  delaysoccoaioDed  by  other  causes,  may  double 
theeoat. 

It  ia  estimated  that  at  the  end  of  the  present  month  tbe  amount  available  for  Red 
Hiver  wiU  be  about  $1,800.     - 

As  k>ug  aa  there  is  an  uncertainty  as  to  the  passage  of  a  river  and  harbor  bill  dur- 
ing tbe  present  sesrion  of  Congress,  it  would  appear  to  bo  nnwiso  to  spend  a  large 
pi^ortioD  of  this  amall  balance  at  this  time,  eapeoially  as  tbe  interests  of  navigation 
■n&r  but  little,  if  any,  inconvenience  during  the  present  low  alage  of  water ;  and, 
ihonld  a,  sudden  and  considerable  rise  occur  soon,  the  bars  which  now  obstruct  navi- 
gation aiay  be  swept  away  or  shifted  to  some  less  objectionable  position. 

That  nneipected  and  sudden  Boods  do  occur  on  Red  River  is  shown  by  the  recent 
pbmomeaal  rise  at  Alexandria,  due  to  heavy  rains  over  a  restricted  area.  On  tlio  14th 
lastaot  the  gange-reading  was  .1.7  feet.  Just  before  the  rain-fall  began.  This  coutin- 
oed  nntil  noon  of  the  16tD,  when  the  si gnal-aer vice 'gauge  showed  that  2B  inches  had 
fsllea.  The  river  roee  rai^dly  nutil  3  p.m.  on  ttie  Ifir.b,  when  tbe  gauge-reading  was 
K75feet,  showing  a  rise  of!^  feet  In  two  days,  and  tbis  without  affecting  the  river 
■t  Shreveport,  about  300  miles  above  Alexandria. 
Trry  respectfully,  your  obedient  servant, 

Eric  Bbrolatid, 

Captain  of  Enginecri. 

The  CHtEF  or  ExoiNEERB,  U.  3.  A. 

Immediate  action  was  taken  on  Captain  Berglond's  report,  as  vill  bo 
seen  from  tbe  copies  of  letters  from  tlie  office  of  tbe  Gbief  of  Engineers 
given  below : 

Office  of  thk  Chibp  op  Enqin'rers, 

U.viTED  States  Abmy, 
Waihinglon,  D.  C,  Julg  13, 1866. 
Bib:  ReferrinR  to  tbo  report  of  your  predecessor,  Capt.  Eric  Borgland,  Corps  of 
Engineers,  dated  the  19th  ultimo,  upon  a  letter  of  the  Hon.  N.  C.  Btanchard  rotative 
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to  tko  obHtroctiou  ta  ihe  uavi);stinii  nf  tlio  Rpil  RiviT  at  Sbrevepott,  La.,  caiued  bj 
tbe  bridge  couBtrjcted  scross  the  river  b;  tbo  Vickabnrg,  Sbraveport  and  PMifio  Kail- 
road  Company,  and  to  other  papem  connected  witb  (he  subject  on  tile  in  joarotBce. 
the  inulosed  commnnicatlon,  addtessed  l«  the  prcsiilent  of  the  railroad  compaDjr,  ia  ! 
transmitted  witb  reiiuest  that  jrou  have  it  delivered  to  ita  addreaa,  the  beadqnirtrn 
of  tbe  compan;  beintc  nnkuowo  to  this  office. 

You  are  autborized  to  pernso  this  letter,  and,  if  so  desired,  retain  a  copf  of  it  fur 
your  records. 

Yoa  will  please  notify  this  office  of  ita  proper  delivery. 

Tbe  followinf;  copies  of  tbe  indoraements  on  tbe  letter  of  the  Hon.  N.  C.  Itlanchsiil, 
HbowiDg  tbe  action  of  this  office  and  of  the  War  Department,  are  fnmished  foryoni 
information : 

"  OmcK  CniKP  or  EitGntEEBs, 

'■  V.  a.  Abut, 
"Jme30.im. 

''Respectfully  returned  to  the  Secretary  of  War  with  copy  of  report  of  CapLEric 
BerKland,  Corps  of  Engineers,  to  which  attention  is  iuvited. 

'■So  far  as  known  to  this  office  the  bridge  in  qnestion  was  boilt  witbont  antboiil; 
of  UDit«d  States  law,  although  tbe  railway  oampany  was  fully  informed  inrogaidla  I 
it  before  it«  liailding  was  commenced.  I 

"Tbin  wunld  seem  to  lie  such  a  caae  as  is  contemplated  by  section  8  of  tbe  river  ami   ' 
barlior  act  of  July  5.  Id&l,  and  it  is  suggested  that  tbe  company  or  persons  owning. 
coDtrolling,  or  operating  the  liridge  be  required  to  cause  aids  to  the  passage  of  (Im 
draw-  opeiiiQg  as  ia  roqiiired  by  that  section.  . 

"  The  appropriation  for  Hed  River  is  so  nearly  exhansted  that  Captata  BergUod 
thinks  it  would  t>e  unwise  to  apond  a  large  proportioo  of  it  at  this  time  in  reawnn; 
tbe  bar  in  qnestion. 

"JOHNNBWTO!!, 

"Chief  of  Enginrtrt, 
"  Brig,  and  Brt.  Maj.  Gn." 

"  Wab  Department,  .^iiljr  7, 13*. 
id  to  tbe  Chief  of  £ogioeer«,  who  will  take  action  as  sng- 


Very  respectfully,  your  obedieut  servant. 


Office  of  the  Chief  of  EttoiNEEits, 

UMiTKn  Statxs  a  KMT, 
(FosWfljton,  D.  C,  Jalj  13,  188G. 

Deah  Sir;  The  Secretary  of  War,  from  luformatioD  furnished  biui,  haviog  "j^ 
reaaou  to  believe  "  that  a  bridge  constructed  by  youi  company  across  the  Red  Ri'tc 
at  Sbreveport,  La.,  "is  anobstmctton  to  the  free  navigation  "  of  that  river  by  rta- 
Bon  of  difflonlty  in  passing  the  draw-opening  or  raft-span  of  said  bridge,  it  is  m*dv 
bisdaty  "  to  reqnire  tbe  company  or  persons  owning,  controlling,  or  operatiugni^ 
bridge  to  cause  sncli  aids  to  the  passage  of  said  draw-opeuing  or  of  said  raft-span,  oi 
of  both  said  draw-opeuing  and  raft-span,  to  be  constructed,  placed,  and  niaintaioni. 
at  their  own  cost  and  eipeuee,  in  the  form  of  booms,  dikes,  piers,  or  other  soitslile 
and  proper  strnctnrea  for  the  guiding  of  said  rafts,  steam-boaU,  and  other  water  cnll 
safely  through  said  opening  or  span,  or  both  said  opening  or  span,  as  shall  be  speci- 
fied in  bis  oMer  in  that  belialf,"  etc. 

See  section  8  of  an  act  making  appropriations  for  tlie  constmction,  repair,  *ai 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for  other  purposM, 
approved  July  5,  1084.     (U.  8.  Stat.,  vol,  23,  chapter  239.) 

In  obedience  to  bin  instructions  I  have,  therefore,  to  invite  atteatioo  to  tbe  re- 
quirements of  this  act  and  to  retiuest  a  compliance  with  its  provisions,  "withis> 
reasonable  time,"  in  order  to  avoid  the  penalties  provided  for  therein. 
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It  U  deeired  that  the  plao  propoMd  for  carrfios  oat  tbe  proviaioos  of  the  slatate 
be  Babmittod  to  th«  Hecretuy  of  War  at  aa  eftrly  a  day  as  practicable. 
Very  rospectfoUy,  yonr  obedient  Bervant, 

John  O.  Pakkk, 
JoUng  ChUf  of  E»ai»eert. 
Tbe  pRKStDENT  OP 

TiCKSBURO,  Shrkveport  axd  Pacific  Bailuoad  Company. 
(Tbronifti  Capt.  J.  H.  Willard,  Corps  of  fingiQeere.) 

I  sent  the  inclosnre  to  Frank  S.  Bond,  then  president  of  tbe  railroad 
company,  by  registered  mail,  notifying  the  Department  of  my  action 
July  17,  1880,  and  hold  the  receipt,  dated  Cincinnati,  July  20,  1886. 
Shortly  after  I  received  a  letter  from  the  chief  engineer  of  the  company 
with  a  copy  of  a  letterfrom  the  presidentof  the  company  tohim.  Copies 
of  both  are  given  below : 

Cincinnati,  Jily  26,  1886. 

Dkab  Sir:  A  connnnDication  ttom  tb«  Actiog  Chief  of  Eogineers,  scat  through 
foQ  to  Mr.  F.  S.  Bond,  presideut  of  tbe  Vioksbnr);,  ShrevepoTt  and  Paoifio  Railroad 
Company,  ooDceming  the  bridee  over  Bed  Birer  at  Sbceveport,  has  been  referred  to 

I  note  in  the  letter  of  the  Acting  Chief  of  Engineers  that  our  company  la  called 
npoD  to  itaproTe  the  channel  nnderthe  bridge  by  Doildlag  "snch  aids  to  the  passage 
of  said  draw-opening  or  of  said  raft«pan  *  *  *  to  be  eonstrncted  ■  *  ■  in 
ttaefotmof  booms,  dikes,  piers,  or  other  suitable  and  proper  strootares    •*•.'• 

Aa  tlie  bridge  is  sitnated  aboat  half  a  mile  belov  tbe  conflaence  of  two  streams. 
itia  unnecessary  for  me  to  say  that  tbe  improvements  called  for,  to  be  effective,  should 
be  planned  from  a  thorongb  Burrey  of  tbe  locality,  which  should  extend  over  a  con- 
siderable period  of  time. 

The  only  map  that  1  have  of 'any  valne  is  a  veiv  detailed  one  (scale  40  feet  per  inoh), 
flbawiiiK  bed  and  banks  of  river  from  a  point  lieiow  tbe  bridge  up  to  tbe  Janccion  of 
Croaa  Bayou  with  Bed  Bivor  from  sarveya  ma<le  in  1884,  a  copy  ot  which  yon  can 
have  if  yon  desire  it. 

By  reference  to  the  profile  sent  aader  auother  oovur  70a  will  see  that  the  bedot  the 
river  nuder  the  bridge  has  changed  frequently  since  the  constmctlon  of  the  bridge 
vas  undertaken.  These  periodii^  sonudinga  were  taken  out;  on  the  axis  of  the  bridge 
and  did  not  exUod  above  or  t>elow  to  show  dumges  in  tbe  t>ed  at  other  points. 

As  I  find  it  a  difficult  matter  upon  which  to  predicate  any  plan  of  improvsments 
from-  the  infarmation  in  my  possession,  I  thought  that  yonr  office  might  possibly 
have  data  which  would  be  of  value. 

I  wonld  be  thankful,  therefore,  if  yoa  wonld  snggeat  any  plan  to  remedy  tbe  de> 
fecti  in  the  channel  complained  of. 

In  addition  I  would  say,  from  what  I  can  gather  from  inquiries,  I  am  of  tho  opinion 
that  there  was  some  correspoudeuce  between  one  of  your  predecessors,  Mi^or  Ben- 
jaunl,  and  Mr.  Qr«en  or  F.  Y.  Dabuey,  former  engineers  and  superinteudeuts  of  the 
Vickabnrg,  ShreveporC  and  Pocifio  Railroad  Company,  about  the  year  1880  or  1881. 
This  oorreepondenco  should  appear  iu  our  Qles,  but  on  aooouut  of  ohanga  of  owner- 
ship of  the  road  and  the  removal  of  offices,  some  of  the  records  oovering  the  period  in 
qasetion  are  missing  and  I  can  find  nothing. 

I  am  told  that  a  plan  of  the  bridge  was  submitted  to  H^jor  Benyaord,  and  the  plan 


V.  8.  A. 

P-  S.— I  wonld  add  that  last  full  a  sooar  at  sonte  of  tbe  piers  was  tbreatoning  to  be 
very  dangerous,  bnt  that  before  an  engineer  coald  be  sent,  shoaling  had  taken  place, 
showing  the  changeable  natore  of  the  channel  I  send  a  rude  plat  of  the  river  made 
before  the  bridge  was  built. 

O.  B.  N. 

Cincinnati,  Ohio,  July  S6, 168G. 
Ukaa  Sir  :  A  few  days  since  a  letter  addressed  to  tbe  president  of  the  Ticksbnrg, 
Shreveport  and  Pacifio  Baitroad  Company,  from  tbe  offloo  of  tbe  Chief  of  Engineers, 
H.  8,  A.,  was  teoeived,  stating  that  tho  Secretary  of  War  bad  good  reason  to  be-  ^-,  ■ 
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lieve  that  a  bridge  ooDslraoted  by  that  oumpaay  acroea  tbe  E«d  River  at  Siirevepart, 
La.,  ia  ao  obstraotioD  to  tbe  free  oaTigatian  of  tbat  river  by  reasoo  of  tlte  diflhial^ 
uf  passiDg  the  draw-opening,  and  a  copy  waa  at  onoe  faruished  yoo  li;  m;  aecreury. 
1  have  this  day  writteD  to  the  Department  that  tbe  matter  sbalt  at  once  oe  altmided 
to.  Will  yon  have  tbe  Koodoeaa  to  make  the  necessary  examioatioo  and  report  to  ma 
what,  if  anything,  ehonld  be  done  in  the  matter  t  Fleaae  make  yoar  report  ao  fall  thai 
a  copy  ean  be  tnutamitted  to  tbe  OfflM  of  tbe  Chief  of  Engineera  wtwn  I  make  mj  . 
my  formal  report  to  the  Department,  and  oblige,  ! 

Yoarn,  very  truly, 

Tkaxk  S.  Bohd, 


I  declioed  to  enter  in  to  correspoodeuce.  The  sobject  was  nut  a  proper 
one  for  me  to  dtscass,  being  entirely  between  the  War  Department  and 
the  railroad  company.  It  would  have  been  equally  improper  for  me  to 
farnish  or  suggest  a  plan  to  remove  the  obstraction,  unless  oflSciallf 
directed  to  do  so,  and  information  and  copies  of  correspondence  bear- 
ing on  the  case  could  not  be  furniBhed  from  tbe  ofBcial  fltea  of  this 
office  except  upon  the  order  of  the  Secretary  of  War. 

In  obedience  to  instructions  from  the  Office  of  the  Chief  of  Engineers, 
dated  August  12, 1836, 1  submitted  a  project  for  the  expenditure  of  tbe 
appropriation  for  improving  Bed  River,  Louisiana  and  Arkansas,  made 
by  the  act  approved  August  S,  18SC,  in  which  I  recommended,  in  sub- 
stance, that  nothing  be  done  for  the  correction  of  the  channel-way  at 
Shreveport  until  it  was  known  what  the  railroad  company  intended  to 
do.  My  project  was  approv^  August  28, 1886,  and  work  has  been 
prosecuted  in  accordance  with  its  terms,  as  stated  in  the  mootbly  re- 
ports. 

A  little  work  has  been  done  at  the  bridge  for  the  immediate  beDe6t 
of  navigation.  The  snag-boat  Florence  experimented  somewhat  in 
washing  tbe  bar  September  21, 183S,  took  soundings  above  and  belov 
the  draw,  gauge  reading — 0.3  foot,  and  found  no  difficulty  in  passing.  | 
The  snag-boat  Sowell  removed  two  wrecks  from  the  east  opening  Octo- 
ber 23, 1886,  gauge  reading -t-  0.1  feet.  The  f/orCTicc  removed  jams  and 
wreck  from  the  draw  openings  November  27,  gauge  reading  -f  9.8  feet 

In  obedience  to  General  Orders,  No.  7,  Headquarters  Corps  of  Engi- 
neers, November  30, 1886,  calling  for  leports  to  enable  the  Secretary  of 
War  to  comply  with  section  4  of  the  act  approved  August  5, 1886, 1 
made  a  report  December  22, 1886,  in  which,  recapitulating  the  action 
taken  by  the  War  Department,  I  gave  all  the  information  on  the  SDb 
ject  available  at  that  time.  The  following  is  an  extract  from  the  re- 
port in  relation  to  the  Sh  reveport  Bridge : 

If  anything  has  been  done  by  the  oompon;  to  improve  the  nbatmotod  chaDnel,  I 
have  not  board  of  It.  The  east  channel  is  sufficient  for  present  needs,  and  no  oou- 
ptaintahnve  been  received  at  thieofflce  ftom  auy  person  interested  in  tbe  navigatioD 
of  Bed  Bivar. 

The  statement  made  in  the  Shreveport  Times  June  2,  1880,  that  tJie 
river  was  lower  then  than  at  any  time  within  the  past  eleven  years, 
does  not  agree  with  the  records  of  this  office.  Tbe  river  then  stood  at 
-1-4.8  feet  on  the  gauge,  and  had  frequently  fallen  to  near  the  low  water 
of  1879.  For  the  two  years  just  preceding,  however.  Bed  Biver  remained 
high  during  the  great  part  of  the  year,  but  from  June  1  to  Octobor  15, 
1886,  it  was  below  +5.0  feet.  Since  October  5,  with  the  exception  of 
about  three  weeks  in  Jannary,  the  river  has  been  navigable  through  tbe 
draw  at  Shreveport,  but  the  passage  is  exceedingly  difficult,  and  from 
the  direction  of  the  current  very  dangerous  to  down-stream  boats,  so 
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that  it  is  safe  to  say  that  oavigatioD  tbrougb  tbo  draw  openiugs  is  dot 
impracticable  at  any  stage  less  than  5  feet  above  low  water. 

I  give  below  a  partial  list  of  steam-boats  that  have  passed  the  Sbreve- 
port  Bridge,  ap  or  down,  botwceo  September  21, 1886,  and  February  0, 
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The  followiog  table  gives  the  stage  of  water  on  the  Sbreveport  Oange 
from  June  1,  1836,  to  February  15,  1887.    The  zero  is  low  water  of 
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I  atsotraDsuiit  boixtwith  a  triLcJDgof  »  survey  maalu  in  Jaiiuaf 
to  compare  with  tliat  sent  with  Captain  Berglaiid's  re|>ort,  and  a 
Bbowing  tbe  elevation  of  the  bridge,  the  line  of  low  water,  and 
tions  of  the  bottom  at  clifferent  dates.  It  will  bo  aoticcd  that  t 
was  very  nearly  at  the  same  low  stage  when  each  survey  was  m 
ing  slightly  in  June  and  nearly  at  a  stand  in  January.  Tbo  n 
not  redoced  either  to  the  same  stage  or  to  low  water,  both  beca 
'  desired  to  show  the  actual  condition  of  affairs  when  the  survu 
made,  and  becanse  tbe  arbitrary  reduction  of  the  waler-snrfat 
alluvial  stream  to  low  water  does  not  give  a  map  withcontoarli 
rcsi>onding  to  low  water,  but  shows  a  foruiatiou  of  tbo  river-' 
can  not  exist  at  that  stage. 

Very  reapectfully,  your  obetlicnt  servant, 

J.  II.  WlLLAKD, 
Captain  of  Ungii 
The  C^lEF  OF  Kngineehs,  U.  3.  A. 


President's  Office. 

Cinoinnati,  Ohio,  July  26,  ] 

Dear  Sir  :  Your  letter  of  tbe  13lh  instant,  addressed  to  theT 

dent  of  tbe  Vicksburg,  Shrevei>ort  and  Pacille  ItaJlroad  Gomiiany 

theofficeof  the  Chief  of  Engineers,  U.  S.  A.,  stating  that  the  Bea 

of  War  has  good  reason  to  believe  that  a  bridge  constmeted  I 

compaoy  across  the  Red  Kiver  at  Shreveport,  La.,  is  an  obstmc^^^^ 

the  free  navigation  of  that  river  by  reason  of  the  difBcnlty  in  p^^^ 

the  draw  o|>eQiug,  etc.,  was  received  daring  my  absence  in  the  Ea     ^ 

have,  however,  iuatrncted  our  chief  engineer  to  examine  into  th<  ^  ^^^ 

ter  at  once,  and  make  a  report  to  me  in  fall,  which  will  in  dnc  coo  ^ 

transmitted  to  you  when  received. 

Yours,  very  respectful!;, 

Fbank  S.  Bohd, 
Pretid 
Tbe  Chief  op  Engikbbrs,  XJ.  S.  a.  ^ 
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BRIDGE  ACROSS  THE  WILLAMETTE  RIVER  AT  SALEM,  OREGON 
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Office  op  the  Chief  of  Enqineebs, 

United  States  Abht, 
Washington,  D.  C.-,  April  18, 18^ 
SiB:  With  thesanctioD  of  tbe  War  Department,  a  Boani  of  EngitJ 
was  constituted  by  Special  Orders  yo.  133,  from  this  ofBce,  dated>^ 
vember  30, 1886,  to  consider  and  report  upon  the  .plans  of  the  biTX 
authorized  by  an  act  of  Congress,  approved  July  20,  18SC,  to  beh*^ 
structed  by  the  city  of  Salem  across  the  Willamette. River,  in  the  f 
of  Oregon.    The  Board  has  presented  its  reimrt,  herewith  submi  "^^ 
from  which  it  will  be  seen  that  tbe  bridge  is  already  constructed, 
with  certain  proposed  modiilcatioiis  there  will  be  no  serions  obje< 
to  its  being  approved.    The  modifications  proposed  by  the  Boart 
briefly  stated  as  follows : 
Tbe  river  should  bo  kept  open  for  navigation  at  all  stages  of 
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D  far  at  least  as  tlio  S»lcm  lirid(,'u  is  coucerucil,  anil  "  this  is  provided 
^ria  the  plan  uftbo  bridge  by  a  ubaauel- way  around  its  west  approach, 
iot  tbe  Board' did  uot  find  tho  existence  of  such  a  cbauoel-way  to  be  a 
iKt."  Tlii»  chiuinc'I' way  should  be  "made  and  maintained  with  a  least 
lear  width  of  100  fret,  ami  on  a  line  to  be  selected  by  the  United  States 
jigtneer  officer  in  cbarpo  of  the  river  iniproTement}  and  an  opening 
farongb  the  bridge  approach  of  a  clear  width  of  not  less  than  70  feet  on 
kdne  east  and  west  line  should  be  reqnircd  to  be  made  whenever  the  river 
pes  to  a  25-feet  stage,  and  to  !«  maintaiaed  until  the  river  falls  below 
■at  stage."  This  channel-way  and  opening  la  the  bridge  approach 
no  be  made  and  maintained  by  the  owuers  of  tlie  bridge  at  their  own 


kl)eDf 
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[  The  views  of  the  Board  arc  concurred  in  by  this  office,  and  it  is  rec- 
knmended  that  tbe  bridge  authorities  be  requested  to  comply  with  its 
feqnirements,  and  to  this  end  that  a  copy  of  tbe  report  of  the  Board  be 
Rniisbed  for  their  information. 

Very  respectfully,  your  obedient  servant, 

J.  O.  DUAHE, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 


Wae  Depabtmemt,  April  23, 1887. 

Tbe  recommendation  of  the  Chief  of  Engineers  is  approved,  and  the 
tridge  anthorities  will  be  notified  that,  as  they  have  proceeded  to  build 
3ie  bridge  withont  waiting  for  the  approval  of  its  plans  by  the  Secre- 
airy  of  War,  contrary  to  the  provisions  of  section  3  of  the  act  approved 
Fnly  29,  1886,  which  provides  that  until  the  plaus  and  location  of  the 
Kidge  are  approved  by  the  Secretary  of  War  tbe  bridge  shall -not  be 
^iltf  the  Secretary  of  War  can  not  approve  tbe  plans  nntil  tbe  require- 
pients  of  the  Board  of  Engineers  are  complied  with,  and  that  if  they  are 
tot  complied  with  it  will  be  necessary  for  bim  to  take  action  under 
lectioD  8  of  the  river  and  harbor  act  approved  July  6,  1884,  which 
prescribes  the  action  to  be  taken  in  coses  of  tbis  character. 

By  order  of  tbe  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

BEPOET  or  BOABD  OP  £KGINEEBS. 

POBTLAND,  Jeegon,  April  3, 1887. 

Sir  :  The  board  of  officers  of  tbe  Corps  of  Engineers,  coostitnted  by 
Special  Orders  No.  183,  dated  Headquarters  Corps  of  Engineers,  U.  S. 
Army,  Washington,  D.  C,  November  30,  1886,  "•  •  •  to  consider 
and  report  upon  the  plaus  for  tbe  construction  of  tbe  bridge  across  tin- 
Willamette  Biver,  in  the  State  of  Oregon,  authorized  by  the  act  ap- 
proved July  29, 1886,"  has  tbe  honor  to  submit  the  following  report : 

By  paragraph  3,  S|>ecial  Orders  No.  13,  dated  Headquarters  Corps 
of  Engineers,  TJ.  9.  Army,  Washington,  D,  0.,  January  21, 1887,  Capt. 
Charles  F.  Powell,  Corps  of  Engineers,  was  relieved  firom  duty  as  a  mem- 
ber of  tbe  Board,  and  Lieut.  Edward  Burr,  Corps  of  Engineers,  was  de- 
tailed as  a  member. 

The  Board  met  in  Portland,  Oregon,  February  11, 1887,  upon  the  call 
ti  tbe  senior  member ;  and,  after  cousidcring  tbe  papers  and  maps  re- 
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ferred  to  tlie  BoanI  by  the  Department,  proceeded,  on  Febrnary  12,  to 
Salem,  Oregon.  The  Bonrd  visited  the  site  of  the  bridge,  and  foaod  the 
bridge  already  completed  in  accordunce  with  the  plans  submitted  to  the 
Secretaiyof  War  for  bis  approval.  An  examiaatioD  was  made  of  the 
bridge  and  its  approaches  and  of  the  sapiwsed  high-water  channel 
around  the  west  approach. 

I'he  essential  prorisions  of  the  net  antboriziog  the  bridge,  as  &r  as 
the  purposes  of  this  report  are  concerned,  are : 

That  the  bridge  may  be  built,  at  the  option  of  the  city  of  Salem,  as  a 
draw-bridge,  or  with  unbroken  and  contJuuoua  spans. 

Tbatithnilt  as  the  latter,  the  main  span  shall  bd  over  the  maiu  chan- 
nel of  the  river ;  shall  be  of  such  width  and  of  such  height  above  ex- 
treme high-water  mark  as  the  Secretary  of  War  may  prescribe;  and 
the  bridge  shall  be  at  right  angles  to,  and  its  piers  parallel  with,  the 
current  or  channel. 

That  the  bridge  shall  be  built  and  located  under  and  subject  to  sneh 
regulations  for  the  security  of  navigation  of  navigable  rivers  as  the  Sec- 
retary of  War  shall  prescribe ;  and  to  secure  that  object,  the  city  of  Sa- 
lem shall  submit  to  the  Secretary  of  War,  for  his  examination  and  ap- 
proval, a  design  and  drawing  of  the  bridge  and  a  map  of  the  locatioD, 
giving  certain  detailed  information  as  to-the  river. 

That  until  the  plans  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War  the  bridge  shall  not  be  built ;  and  that  any  chan^ 
iu  the  plans  of  the  bridge  shall  be  subject  to  the  approval  of  the  Secre- 
tary of  Wat. 

That  snch  alterations  or  changes  aa  the  Secretary  of  War  or  Congress 
may  require  in  the  bridge  shall  be  made  by  the  city  of  Salem  at  its  own 
expense. 

A  copy  of  this  act  is  herennto  appended.* 

The  Board  found  the  bridge  already  completed  by  the  city  of  Salem, 
and  open  to  traflBo  as  a  free  highway  bridge,  Mr.  J.  H.  Albert,  chwr- 
man  of  the  bridge  committee  of  the  council  of  the  city  of  Salem,  in  a 
letter  to  the  Board,  a  copy  of  which  is  hereunto  appended,*  explains  the 
circumstances  of  the  building  of  the  bridge  previous  to  the  approval  by 
the  Secretary  of  War  of  its  plan  and  location. 

The  facts  appear  to  be  that  an  act  authorizing  a  bridge  had  been  in- 
troduced in  Congress,  hnt  the  committee  having  the  matter  in  charge, 
having  come  to  the  conclusion  that  authority  from  the  Unite*!  States 
was  not  necessary  for  the  building  of  the  bridge,  requested  the  with- 
drawal of  this  act,  and  proceeded  to  build  under  authority  from  the 
State  of  Oregon.  A  contract  for  the  building  of  the  bridge  was  entered 
into  and  work  bad  commenced  before  the  passage  of  the  act  by  Con- 
gress. Bather  tbau  stop  work,  which  would  render  the  city  liable  to 
damages  and  delay  work  for  another  season,  the  committee  proceeded 
with  the  construction  of  the  bridge,  trusting  to  its  subsequent  approval 
by  the  Secretary  of  War. 

The  bridge  is  constructed  in  accordance  with  the  plans  submitted, 
and  has  three  continuous  spans  of  combination  wood  and  iron  trusses. 
The  piers  and  abutments  are  of  iron  cylinders,  filled  with  concrete,  and 
resting  on  pile  foundations.  The  approaches  arc  timber  treaties.  The 
whole  roadway  is  on  a  grade,  excepting  on  the  ceuter  span.  The  spaiu 
have  widths  of  270  feet,  230  feet,  and  200  feet,  respectively,  oommencmg 
at  the  east  bank.  The  center  span  has  a  clear  headway  of  66  feet  at 
low  water.  The  bank  at  the  east  abntmeut  has  a  timber  and  plank  re- 
vetment.   The  bridge  is  in  general  at  right  angles  to  the  river  curreats, 
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ud  the  piers  are,  as  nearly  aa  practicable,  parallel  to  these  carrects, 
and  are  provided  with  hraoed  and  planked  pile-drift  breakers. 

The  Willamette  River  at  Salem  has  on  the  east  a  bluff  bank  resting 
on  cemented  g^vel,  and  on  the  west  the  low  alluvial  bank  of  the  bottom- 
lands. Those  bottom-lands  have  more  or  less  of  dense  timber  on  them. 
The  channel  crosses  the  river  jnst  above  the  town,  due  to  the  bend  im- 
inediatel;  above,  and  follows  the  east  bank.  It  may  be  cousidered  per- 
manent.    Widths  at  ordinarj'  low  water  are  from  700  feet  to  900  feet. 

The  Willamette  River  stands  below  a  30-foot  stage  about  five-sixths 
of  the  year,  its  fre^^bets  occur  during  the  fall  and  winter  seasons,  are 
esnsed  b;  rains,  and  are  nsnally  of  short  duration.  The  river  Ixtth 
riaes  and  foils  rapidly,  having  been  known  to  rise  9  feet  in  nine  hours  at 
^lem.  The  dnration  of  high-water  stages  is  seldom  more  than  a  few 
days  at  a  tJme.  The  higbest  waters  at  Salem  for  each  year  since  1871, 
with  the  ezceptJon  of  1884,  hare  been  as  follows: 
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t™™. 
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, 

The  mean  is  24.04-  feet ;  or,  omitting  high  water  of  1881,  which  was 
a  groat  flood,  is  22.9+  feet;  and  28  feet  is  the  limit  of  ordinary  high 
water. 

The  following  table  gives  the  duration  of  the  different  stages  of  the 
river  at  Salem  for  the  years  1879, 1880,  and  1881,  the  only  years  for 
which  readings  are  available;  1881  was  the  year  of  highest  water.  It 
shows  the  short  duration  of  stages  above  20  feet,  and  especially  of 
ttages  above  23  feet. 

WILLAMETTE  BITBE  AT  SALEM. 
TabU  showi»g  daratioH  of  rittr  ilagea  /or  the  years  167i>-'dl. 
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KavigatioD  is  sospended  to  a  large  extent  at  low-water  stages.  At 
Sood  stages  the  river  carrents  are  very  strong  in  places,  and  the  river 
carries  a  great  deal  of  drift.  The  locks  at  Oregon  City,  70  miles  below 
Salem,  formerly  largely  controlled  the  navigation  of  the  Upper  Willa- 
mette Biver,  and  still  do  so  in  a  lesser  degree.  Hieae  locks  are  closed  by 
a  stage  of  ll.fi  feet  at  Oregon  City ;  and  this  suspends  all  navigation  on 
the  river  from  above  to  Portland.  But  the  river  itself  is  navigable  at 
all  flood  stages.  To  obtain  information  on  this  point,  a  letter  (copies 
of  letter  and*  replies  hereunto  appended* )  was  addressed  to  masters  of 
Bteam-boats  on  the  Upper  Willamette  Biver,  and  tbey  were  unanimous 
00  this  point. 

•  Omitted. 
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Kew  lines  of  railroad,  oonnectiog  vith  tbe  river  traffic  at  points  above 
OregoB  City,  have  materially  changed  the  condition  of  aflfairs  that 
formerly  existed,  and  navigation  of  the  Upper  Willamette  Kiver  will, 
and  does,  cootinae  after  the  Oregon  City  Locks  are  closed  by  high 
water.  The  river,  then,  should  not  be  obstructed  to  navigstioD  at  any 
stage,  and  the  Oregon  City  Locks  mast  be  neglected  in  considering  the 
qaestioo. 

With  the  bridge  ander  consideration,  tbe  only  question  is  as  to 
whether  it  gives  a  sufficient  headway  for  the  passage  of  boats  at  high- 
water  stages.  The  location  is  good,  and  perhaps  as  little  objectionable 
as  any  that  conld  have  been  chosen. 

Tbe  bridge  is  practically  at  right  angles  to,  and  the  piers  are  practi- 
cally parallel  with,  tbe  cuironts,  and  the  passage  of  boats  is  easy.  The 
spans  are  ample,  and  the  piers  fonn  bat  slight  obstrnctions. 

The  clear  headway  at  low  water  is  66  feet.  At  a  25-foot  stage  boats 
drawing  3  feet  can  pass  around  the  west  end  of  tbe  bridge  if  provision 
be  made  for  this  passage  by  clearing  a  proper  channel-way  through  tbe 
timber  above  and  below  the  bridge,  and  by  making  removable  a  por- 
tion of  the  bridge  approach,  which  consists  of  pile  bents,  stringers,  and 
flooring,  and  which  slowly  grades  down  to  tbe  level  of  the  bottom  on 
the  west  bank. 

There  will  be  a  clear  headway  of  66—25  =  41  fret  nnder  this  bridge 
at  a  25-foot  stage;  and  above  that  stage  there  will  be  a  clear  passage- 
way around  tbe  bridge  of  a  depth  of  3  feet  or  more,  and  navigation  will  ! 
always  be  possible  to  boats  of  a  not  greater  height  than  41  feet.  To  | 
stages  of  '2ii  feet,  the  limit  of  ordinary  high  water,  boats  of  a  not  greater 
height  than  3S  feet  will  always  have  sufficient  heaidway  under  the  bridge. 
Floods  of  more  than  2S  feet  are  of  very  infrequent  occurrence,  there 
being  but  one  recorded  greater.  The  following  table  shows  the  heights 
above  tbe  water-line  of  the  smoke-stacks,  king-posts,  and  pilot-houses 
of  Upper  Willamette  Biver  steamboats: 
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The  greatest  heights  of  smoke-stack,  king-post,  and  pilot-bonse  are, 
respectively,  57  feet  4  inches,  55  feet  10  inches,  and  33  feet  11  inches.  ' 
This  height  of  pilot-house  proves  ample,  and  navigation  interests  on  the  [ 
Upper  Willamette  Biver  will  not,  probably,  call  for  larger  boats,  or 
higher  pilot-houses  in  the  future.  Smoke-stacks  can  readily  be  jointed 
and  let  down  below  tbe  pilot-bonscs.  As  to  the  king-posts,  Major 
Jones,  in  his  report  on  this  bridge,  says : 

These  li'iKb  hog  poloa  are  jioculiar  to  tbia  localitj-.  I  have  made  a  careful  oxami- 
natioD  of  the  snbjeot  and  conaalled  with  tlio  beat  builders  of  boats  and  am  eatisG«d 
that  anch  heights  are  wbolly  unneceaaary.  For  sums  less  than  a  hundred  dollan 
they  can  be  replaced  with  qaeen-posts  or  cat  down  flnsh  with  tiie  pUot-honMS. 
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The  Board  is  also  of  the  opinion  that  these  king  posts  are  unneoeBsa- 
riiy  high,  that  they  can  be  cat  down  at  a  small  expense,  and  that  the 
height  of  the  pilot-hoases  of  steamboats  ahonld  govern  the  headway 
nnder  bridges  on  this  river,  aa  it  does  on  the  Mississippi  and  Ohio.  A 
headway  of  41  feet  aoder  this  bridge,  at  the  stage  that  will  open 
a  channel  aroaad  the  bridge,  seems  to  the  Board  snfficieut,  in  view 
of  the  faota  that  the  greatest  height  of  pilothouse  is  but  33  feet 
It  inches;  that  this  pilot-honse  is  that  of  a  boat  not  properly  an  Upper 
Willamette  River  boat ;  that  the  heights  of  the  pitot-hoases  of  the  two 
largest  carriers,  Bonanza  and  Ckampion,  are  respectively  33  feet  4 
inches,  and  29  feet  1  inch,  and  that  the  probabilities  are  against  any 
fatore  increase  in  size  of  the  boats  of  this  river. 

The  short  duration  of  the  high-water  stages  would  cause  this  bridge 
to  be  an  obstraction  to  navigation  for  only  short  x>eriod8,  and  at  long 
intervals  apart,  even  if  a  channel' way  around  the  end  of  the  bridge 
were  not  provided.  In  18S1,  the  year  of  greatest  flood,  the  river  was 
above  23  feet  bat  eleven  days,  and  for  not  more  than  six  days  at  any 
one  time ;  and  in  1870  and  1880,  did  not  rise  above  23  feet.  But,  m 
the  river  is  navigable  and  navigated  at  all  high  stages,  and  as  at  high 
Etages  property  and  life  are  endangered  and  may  be  saved  by  the 
prompt  arrival  of  a  steam-boat,  the  Board  deems  it  advisable,  so  far  at 
least  as  the  Salem  Bridge  is  concerned,  to  keep  the  river  open  at  all 
Btagea. 

^uiis  is  provided  for  ia  the  plan  of  the  bridge,  by  a  channel-way 
aroond  its  west  approach ;  but  the  Boanl  did  not  flud  the  existence  ol 
snch  a  channel-way  to  be  a  fact. 

Such  a  channel-way  shonld,  then,  be  required  to  be  made  and  main- 
tained, with  a  least  clear  width  of  100  feet,  and  on  a  line  to  be  se- 
lected by  the  United  States  engineer  officer  in  charge  of  the  river 
improvement:  and  an  opening  through  the  bridge  approach  of  a  clear 
width  of  not  less  than  70  feet  on  a  due  east  and  west  line,  should  bo 
required  to  be  made  whenever  the  river  rises  to  a  l*5-foot  stage,  and  to 
be  maintained  nntil  the  river  falls  below  that  stage.  This  channel- 
way  and  opening  in  the  bridge  approach  should  be  made  and  main- 
tained by  the  owners  of  the  bridge  at  their  own  expense. 

It  may  be  remarked  here  that,  during  the  time  that  this  temporary 
opening  woald  be  required  iu  the  approach,  the  bridge  is  closed  to 
traffic  by  the  flooding  of  the  eud  of  this  approach. 

The  Board  therefore  recommends  that  such  a  channel-way  be  made^ 
and  that  the  bridge  approach  be  prepared  for  making  such  a  tempo- 
rary bi£h-water  opening  through  it.    When  these  improvements  have 
been  made  and  proper  guaranties  have  been  given  that  they  will  be 
maintained,  the  Board  sees  do  serious  objection  to  the  approval  of  the 
bridge  as  constructed. 
The  papers  referred  to  the  Board  are  returned  herewith. 
Veiy  respectfully,  your  obedient  servants, 
W.  A.  Jones, 

Major  of  Engineers. 
•     W.  Young, 

Captain  of  Engineers, 
Edw.  Bueb, 

First  lAettlcnant  of  Engineers. 
To  the  Chief  op  Engihbeks,  U.  8.  A. 
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.bepobt  op  the  mississippi  riveb  commission  for  1886. 

The  Mississippi  Biveb  Commission, 

Pbesideht's  Office, 
JTew  rorit,  September  20,  ISSC. 
SlB:  TlteMississippi  Kiver  GominissioD  has  tbe  lioDur  to  aabmit  the 
following  report,  embrauiog  tbe  sulyects  specified  below,  to  wit: 

(1)  Progress  of  surveys  and  examiuatious  from  Jal;  1, 1885,  to  Jane 
30,1880. 

(2)  Progress  of  constractioa  from  Jnl;  1,  1883,  to  Jane  30, 188C. 

(3)  Levees. 

(4)  Financial  statements  and  estimates. 

PBOOBESS  OF  STJBTETS  Aim  EKAMmATIONS. 

Ko  field  work  has  been  done.    A  small  force  was  retained  till  the 

close  of  the  fiscal  year,  in  tbeoffice,  under  the  direction  of  the  Secretary 

of  the  Commission,  for  the  reduction  of  the  work  of  previous  seasons. 

Oaug€».— la  September,  1885,  for  want  of  funds,  the  gauge  readings 
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at  Oraod  Eddy,  Mo. ;  Fadacah,Ey.^  Belmont,  Mo.;  0:reeDville, Hiss., 
and  College  Point,  La.,  were  discontinued.  There  remaji  eighteen  sta- 
tioDB  at  which  gauges  are  maintained. 

Diacharge  obiertationt. — The  reduction  of  the  notes  of  the  six  dis* 
charge  parties  which  were  in  the  Held  from  September,  1884,  to  AphI, 
1885,  has  been  continued  and  will  soon  he  completed. 

Preparation  o/map*.— Work  on  the  charts  of  the  1:10,000  series,  :i33 
in  number,  is  iipproaching completion;  and  tbel:  20,000  seriea, rednced 
iVom  the  preceding,  ia  in  process  of  publication.  The  inch-to-the-mile 
series  has  been  published  complete,  but  some  of  the  sheets  teqoiie  ad- 
ditions from  later  surveys.  The  map  of  the  Alluvial  Valley,  on  a  scale 
of  1  inch  to  S  miles,  is  finished,  and  ready  for  printing  when  fnnds  aro 
available. 

(For  details  see  report  of  Captain  Tortle,  Appendix  A.) 

PBOGBESS  OF  COTISTBUOTIOK. 

In  the  absence  of  appropriations  no  work  has  been  done  in  tbe  dis- 
tricts below  Cait%,  beyond  what  was  necessary  for  care  and  preserva- 
tion of  property,  except  such  moderate  repairs  of  existing  works  as 
coald  be  made  with  the  balances  available  for  contingencies. 

The  general  service  purchased  and  delivered  stone  for  repairs  of  re- 
vetment at  Hopefield  Cend,  in  Kovemberand  December,  lSS5,andpan 
of  its  plant  is  now  employed  in  the  work  for  tbe  protection  of  the  Mem- 
phis City  front. 

(For  details  see  the  report  of  Captain  Turtle,  Appendix  B.) 

The  present  value  of  tbe  construction  plant  owned  by  the  Govern- 
ment, and  employed  on  the  MLssissippi  Birer  from  Des  Moines  Bapida 
to  the  Head  of  tlie  Passes,  ia,  approximately,  |t,061,0UO,  of  which 
$1,014,000  ia  inHoating  plant,  iiud  $47,000  in  instruments,  office  furniture, 
tools,  &c.  Detailed  statements  of  this  plunt  and  of  its  value  are  given 
in  the  reports  of  the  several  oSlcers.  Two  tow-boata  belonging  to  the 
third  district  have  been  lent  to  the  Missouri  Biver  Commission  daring 
the  suspension  of  operations. 

The  diminution  in  value  since  the  last  report,  amounting  to  about 
$300,000,  in  part  represents  tbo  deterioration  during  ;i  long  period  of 
disase.  In  the  Illinois-Ohio  Biver  district,  in  February,  ]  8^,  a  loss  of 
$40,000  waa  occasioned  by  floating  ice.  On  the  other  hand,  a  constant 
expenditnre  has  been  required  to  secnre  the  idle  plant  ftom  decay  and 
total  loss. 

In  yovember,  1885,  a  tour  of  inspwtion  from  Keokuk  to  JTew  Orleans 
was  made  by  the  Commissiou,  and  a  supplemental  report,  containing  the 
information  then  obtained  as  to  the  conditioa  of  tbe  work^  and  their 
effect,  was  submitted  December  18, 1885. 

(See  Ex.  Doc.  No.  33,  H.  of  R.,  49th  Congress,  Ist  session.) 

W0BE8   ABOVE  CAIBO. 

OCBcor  in  oli&rge,  Cspt 

The  general  plan  in  this  district  contemjilatea  closing  side  channcU 
by  low  dams,  revetting  banks  subject  to  erosion,  and  regularizing  tbe 
chaunel,  with  tbo  view  of  providing  a  navigable  depth  of  6  feet  at  lov 
water.  Dredging  is  employed  to  aid  the  action  of  the  dama  or  to  re 
move  temporary  obstractious,  the  material  excavated  being  used  for 
foundations  of  brush  dams  wheu  suitable. 
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The  Operations  of  the  post  year  comprise  repairs  to  closiog  dams  at 
Denmark,  Carroll,  Hickory,  and  Slim  islands,  conHtmctionofdams  at 
Westport  Chute  and  the  Fritz  islands,  completing  revetment  at  Cin- 
cinnati Landing,  and  dredging  in  Qaincy  Bay,  Hickory  Chnte,  and  oa 
Wjaconda  Bar,  with  minor  repairs  and  work  of  shore  protection. 

Navigation  during  the  year  has  been  generally  good,  but  little  deton- 
tioD  from  shoal  water  being  reported. 

(For  details  Eee  report  of  Captain  Bofber,  Appendix  C.) 


The  general  plan  in  this  district  contemplates  a  continuous  improve- 
ment &om  Saint Lonis  down,  byconflningtberiver  toanapt)roximately 
uniform  width  of  3,500  feet  and  protecting  the  banks  from  erosion.  The 
object  is  to  seoore  a  minimum  low-water  depth  of  0  feet  from  the  mouth 
of  the  Dlinois  to  Saint  Louis,  and  of  8  feet  from  Saint  Lonis  to  the 
Ohio.  The  methods  employed  are  to  direct  the  flow,  and  to  build  up 
new  banks  with  solid  material  caught  &om  the  river  itself  by  means  of 
hurdles,  and  to  revet  the  new  banks  bo  formed  as  well  as  the  natural 
banks  where  subject  to  caving.  Work  is  also  done  at  detached  points, 
when  specially  authorized,  as  at  Alton  and  Saint  Louis  harbors  and  on 
the  east  bank  near  Cairo. 

From  lack  of  funds  operations  have  been  confined  to  sucb  repairs  as 
were  necessary  to  prevent  loss,  and  to  additions  that  seemed  advisable 
in  view  of  the  action  of  existing  works.  Bepairs  were  made  at  TTorso- 
tail.  Twin  Hollows,  and  Chesley  Island,  and  the  hurdles  at  rnlltight 
and  Jim  Smith's  wore  raised. 

The  works  in  this  district  suffered  little  damage  during  the  winter, 
and  are  now  in  good  condition.  Large  deposits  have  been  formed  bo- 
hind  tbem,  and  a  minimum  channel  depth  of  8  feet  maintained  for  22 
miles  below  Saint  Lonis.  A  least  depth  of  5)  feet  is  reported  in  that 
part  of  the  river  which  has  not  been  improved, 

On  February  13, 1886,  the  fleet  of  this  district  was  carried  firom  its 
winter  harbor,  behind  Carroll's  Island,  12  miles  below  Saint  Louis,  by 
ice,  and  several  pieces  destroyed  or  damaged  t>eyond  repair.  The  loss 
inclodiog  expenses  of  recovery  and  repair,  was  about  $40,000. 

(For  details  see  report  of  Major  Ernst,  Appendix  B.) 

WOEKS  BELOW  CAIEO. 

The  general  plan  adopted  by  the  Commission  for  the  improvement  of 
Ibe  river  from  the  mouth  of  the  Ohio  to  the  month  of  Red  lliver  con-  i 

templates  the  reduction  of  the  low-water  width  to  about  3,000  feet,  by 
means  of  permeable  dikes,  behind  which  aititlcial  banks  shall  be  formed 
by  deposit,  and  the  preservation  of  the  natural  curves  of  the  river  by 
revetting  caving  banks,  together  with  the  construction  of  levees  as  a 
secondary  means  of  maintaining  the  regimen  of  the  river.  Below  Bed 
Kver,  by  reason  of  the  depth  of  water  and  the  comparative  stability 
of  the  banks,  no  works  of  contraction  are  required. 

The  rectification  of  the  Red  and  Atchafalaya  Rivers  presents  a  special 
problem,  a  solution  of  which  was  ofi'ered  by  the  Commission  in  their  re-  i 

port  of  December  19,  18S4,  the  plan  presented  being,  however,  sohject 
to  modification  after  further  stndy  of  the  conditions. 

Beyond  their  general  plans,  works  of  improvement  and  protection  at 
certain  places  have  been  specially  authorized  and  placed  in  charge  of 
the  Commlsaion.  r~^  ii 

t,7e.byCOOglC 
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am  Point 
*) 

8ince  tbe  last  report  no  work  boa  been  done  in  this  district  beyond 
Tvfaat  was  necessary  for  tbe  care  nnd  preservation  of  plant,  and  sncli 
eligbt  repairs  to  tbe  works  on  Plam  Point  Eeacb  as  tbeircooditioa 
eeemed  to  reqoireand  tbe  stateoftbefunds  permitted.  Asmall  brenk 
attbo  oppcr  angle  of  tbe  Osceola-Bollerton  Dike  was  closed,  with  tbe 
immediate  effect  of  filling  np  tbe  excavation  bebiod  it,  wbicb  bad  been 
cansed  by  tbe  scour  of  the  current  through  tbe  gap. 

Tbe  damage  to  tbe  works  during  tbe  past  year  has  been  slight,  and 
basnot  materially  impaired  their  efiiciency.  A  considerable  amount  of 
pile-dike  has  been  broken  ofi  at  tbe  20-foot  level  from  the  decay  of  the 
material  used,  bnt  the  lower  parts,  with  tbe  foot-mats,  remain,  and  tbe 
deposits  which  have  formed  behind  them  are  unaffected.  The  revet- 
ment at  Fletcher's  Field  was  exposed  at  both  ends  by  the  caving  of  tbe 
unprotected  bank  above  and  below  it,  but  has  held  its  place  with  very 
little  loss.* 

Tbe  main  low-water  channel  through  this  reach  is  becoming  well  de-  '■ 
fined,  both  iu  position  and  iu  depth,  while  the  secondary  channels  are  ; 
being  obliterated.  The  channel  through  Plum  Point  Crossing  has  not 
changed  its  form  during  the  past  season,  through  all  stages  of  the  river. 

(For  details  of  the  work  and  tabulated  results  of  surreys  see  report  fH  . 
Captain  Leach,  Appendix  E.)  | 

SECOND  DISTRICT. 


The  only  works  of  imi>rovement  in  tbia  district  during  the  i>ast  ye.w 
have  been  tbe  repair  of  a  serious  fault  in  the  revetment  of  Hopeficld 
Bend  and  the  reballasting  of  a  part  of  this  revetment,  and  of  (baton 
the  Memphis  city  front.  This  wua  completed  in  January,  1886,  since  ■ 
'  which  time  no  change  has  taken  place  in  tbe  condition  of  the  work  at 
either  place.    The  amount  expended  was  about  $20,000. 

The  effect  of  maintaining  tbe  bank  in  Hopefield  Bend  has  been  to 
canse  the  river  to  cut  away  tbe  bar  wbicb  was  forming  on  tbe  point  be- 
low, and  to  transfer  the  stress  of  tbe  current  on  tbe  left  bank  to  tbe 
soutbcm  part  of  tbe  city  front.  Tbe  caving  along  this  tract  threatea- 
ing  serious  loss,  a  sum  of  $00,000  has  been  subscribed  by  citbsens  and 
railway  companies  interested,  and,  by  authority  of  tbe  Secretary  of 
War,  plant  baa  been  fumiiihed,  to  bo  used  under  direction  of  the  Engi- 
neer officer  of  the  district,  in  securing  this  front  by  a  system  of  crib- 
spurs,  such  as  have  been  saceessfnlly  tried  at  Hew  Orleans. 

(For  details  see  report  of  Captain  Leach,  Appendix  F.) 

TBIRD  DISTMCT. 

(Uonth  of  Wbilo  R[vcr  to  Wairoiiton,  Misa.,  3^  inili».  Inclndoa  Lake  ProvidenM 
Koach  and  VickabDri;  nod  Greenville  Ilarborg.  Officer  in  cbarge,  Capt.  WillUm 
T.  Bossell,  Corps  of  Eoginocra.) 

(1)  Lake  Providence  Reach. — The  only  woik  of  improvement  during 
the  past  year  bas  been  the  closing  of  gaps  iu  the  Baleahed  and  Stack 


''etment,  wbich  wu  sap- 
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iPPEKDlX  YY — REPOET  OP  MISSISSIPPI  TtlVER  COMMISSION.   2693 

Islaud  system  of  dikes,  by  repairs  asd  extenslOD  of  existiag  works,  aod 
conetTQctioD  of  one  adilitional  cross-dike,  tbe  wholo  amount  expended 
being  abont  C13,000. 

Examination  shows  in  general  satisfactory  rcaults  from  tbe  works. 
Even  wbere  the  dikes  iiave  disappeared,  as  at  Duncansby,  tbey  bad 
already  accomplished  the  purpose  for  wliich  they  were  built,  and  the 
ebannel  secnr^  by  them  is  still  maintained.  The  reretment  at  Pilcber's 
Point  b»B,  in  many  places,  slipped  oat  of  sight,  but  the  bank  lino  bos 
■abetantially  retained  its  position.  The  MayersviUe  revetment  has  not 
Bocceeded  ia  holding  the  head  of  the  island. 

Tbe  least  channel  depth  on  the  reach  during  the  year  has  been  13  feet 

(2)  Vieksburff  Barbor. — No  work  bas  been  done  here  daring  the  year. 
Examination  shows  that  the  cat  tbrougb  tbe  bar,  which  was  dredged 
ia  1883  to  the  zero  of  the  gange,  has  been  filled  to  an  average  depth  of 
1£  feet.  Tbe  revetment  at  Delta  Point  bas  saffered  no  material  losSj 
BDd  the  shore-line  is  unchanged. 

(Par  details  see  report  of  Captain  Itossell,  Appendix  G.) 

FOURTH  BISTEICT, 


aUa7>Bivei«.    Officer  in  charge,  Mt^.  Cbarlee  W.  Boymond,  Corps  of  Eagineers.) 

The  work  in  this  district  has  been  confined  to  the  month  of  Bed  Bivec, 
vhere  the  channel  was  kept  open  daring  the  low-water  season  of  1885 
by  scraping  and  by  tempoi'ary  wing-dams,  at  a  cost  of  $11,000. 

Examination  of  the  spurs  in  process  of  construction  in  Oouldsboro' 
Bend,  New  Orleans  Harbor,  shows  that  since  they  were  begun  the  100- 
(bot  contour  has  moved  outward,  and  the  other  conbonrs  have  become 
more  regular.  Their  foil  effect,  however,  cannot  be  ascertained  until 
the  system  is  completely  developed. 

(For  details  see  report  of  Major  Kaymond,  Appendix  H.) 


Ko  new  levee  work  has  been  done  during  tbe  year.  From  February 
to  Hay,  1886,  about  $3,500  was  expended  in  the  fonrth  district  in  repairs 
to  the  sinking  portion  of  Kempe  Levee,  at  Potter's  Slongh. 

Hameross  small  breaks,  due  to  insufScient  height,  occnrred  in  tbe 
third  district  levees,  between  Cypress  Creek  and  Arkansas  City,  daring 
tbe  flood  of  1886.  Breaks  are  also  said  to  have  taken  place  in  tbe  Long 
Uike  JJevee,  second  district.  Elsewhere  the  Government  levees  have 
runained  intact 

The  condiiioD  of  levees  along  tbe  entire  alluvial  valley  ia,  briefly,  as 
follows: 

SaiKtFrancia  Front. — (1)  From  Commerce  to  Bird's  Point,  38  miles, 
vhich  is  the  head  of  the  fiood  escape  into  the  SaintFrancis  Basin,  there 
are  no  levees,  and  no  estimates  have  been  made  for  closure. 

(2)  In  the  first  district,  Cairo  to  foot  of  Island  40, 220  miles,  tbe  levees 
have  been  neglected  since  their  destruction  in  1858;  not  more  than  1 
per  cent  of  the  old  system  eonld  be  ntilized  in  the  construction  of  a 
new  line.  The  estimate  for  a  complete  lino  is  8,910,000  cubic  yards,  at  a 
e«t  of  $2,300,000. 

(3)  In  the  second  district,  fbot  of  Island  40  to  the  Saint  Francis 
Blvw,  78  miles,  about  one-third  of  which  is  nnleveed,  it  is  estimated    ^ 
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that  to  complete  tbo  line  and  raiee  all  leveestollfeetaboTehiRh  water 
of  1882  will  require  1,634,000  cubic  yards,  at  a  cost  of  abont  •430,00a 

White  Itiver  Front — Saint  Francis  Biver  to  White  River,  95  miles. 
Less  than  20  miles  of  this  front  is  anieveed,  hot  mucli  of  the  remainder 
has  too  low  grades.  It  is  estimated  that  the  entire  front  can  be  clo8«tl 
to  2  feet  above  high  water  for  about  $160,000.  The  Long  Lake  Levoi 
is  the  only  Government  work. 

From  White  Biver  to  Arkansas  Biver  there  are  no  levees. 

From  Arkansas  Biver  to  Cypress  Bayou,  25  miles,  there  are  no  front 
levees  except  a  few  miles  more  or  less  dilapidated.  The  soatb  tide  of 
the  Arkansas  is  leveed  for  about  8  miles  above  the  month. 

Ten»at  Front. — Cypress  Creek  to  Bed  Biver,  .tlO  miles.  On  the  sosdi 
Bide  of  Cypress  Creek,  the  Upossum  Fork  Levee  extends  back  from  the 
river  and  across  to  Amos  Bidge,  7  miles,  closing  the  head  of  the  Tensas 
Basin.  From  Amos  Bidge  to  Arkansas  City,  for  new  levees,  closmg 
breaks,  and  raising  grade  to  1  foot  above  high  water  of  1832,  there  axQ 
required  133,000  cubic  yards. 

From  Arkansas  City  to  the  Lonisiaoa  State  Line  there  is  required  tot 
enlargementof  existing  linos  626,000  cubic  yards ;  for  new  levees,  976,000 
cnbic  yards,  the  priocipsl  new  work  being  at — 

CnUojiiift 

Pantlifr  Forest 272,000 

Leland TB,0» 

Vauclnse 179,00) 

MstthBWB  Bend 173,000 

G»iidLake 232,008 

From  the  LonisianaState  Line  to  Warren  ton  the  levees  are  at  present  in 
fair  condition.  There  are,  however,  caving  banks,  which  will  ultimately 
necessitate  new  levees,  for  which  the  estimated  amount  is  1,027,000  cnbic 
yards.  The  Wiltou  to  Baleigh  Levee  is  the  most  important  of  thosQ 
threatened. 

From  Warrenton  to  Red  Biver  the  levees  are  believed  to  be  above 
ordinary  flood  height,  except  at  Diamond  Island  Bend  (13,850  feet)  and 
Boug^re,  witli  a  small  gap  at  Point  Breeze.  The  estimate  of  the  chief 
State  engineer  of  Lonisiana  for  the  closure  of  Diamond  Island  Crevasse 
is  250,000  cnbic  yards,  or,  for  amore  complete  line  across  Sargent's  Point, 
510,000  cnbic  yards.  No  estimates  have  been  made  for  the  other  locali- 
ties named. 

In  addition,  it  seems  likely  that  caving  will  render  necessary  the  re- 
construction of  Kempe  Levee.  (See  report  of  Major  Stickney,  M.  B.  0. 
An.  Eep.,  1885.)    The  grade  of  Lake  Concordia  Levee  is  still  too  low. 

On  the  Yazoo  Front  tbe  energetic  action  of  the  State  l>oards  has  kept 
the  levees  in  fair  conditioD,  although  much  work  remains  to  be  done  be- 
fore that  front  is  quite  secure. 

Atchafalaya  Front. — The  Morganza  crevasse  is  the  only  point  that 
needs  speciid  attention.   The  estimate  for  closure  Is  270,000  cnbic  yards.* 

FINANCTAI.  BTATXMKKT. 

Appropriation /or  talariei  and  ixpentti  iBniiHppi  Biver  CommiwuiN,  act  of  Jul]/  7,188(- 

Amount  appropriat«d 175,000  00 

BaUuce  on  hand  July  1,1885 22,731  U 

Expended  from  July  1,1S85,  to  Jnae  3D,  1886 19,]Bi4i 

Balanee  on  hand  Jnly  1, 1886 3,533  78 

'Work  In  in  progress  on  tbis  levee,  and  it  v/lti  probably  bo  completed  datiof  tin 
•uaon.  ^  , 
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Approfriatioa/or  tanei/i  Mi>»i>*ixipi  Bivcr,  act  of  July  H,  18*1. 
AmonDt  appropriated $iO,0D0  00 

Bailee  on  handJaly  I,  18S) Ifi.HS  57 

Eipended  fcom  July  I,  l&fi  to  Jane  30,  IpSS 14.S70  20 

Balance  on  haod  July  1,  1890 1,278  31 

Jfpr^frim^M  for  improving  lUiuiMippi  Hiter,  acl§  of  Afarah  3,  ISSl,  Augvit  2,  1883, 
and  January  10  and  Jaly  fi,  V^l. 

Bilioee  July  1, 1835 $380,978  00 

EeceiTedfromulooffViel 220  34 

Total ^,198  39 

Brpmided  from  Jnly  1,1885,  to  Jano  30,  leSO 274  336  89 

Balance  July  1,  188G 115.871  SO 

tMmaltoffmndtfpr  ike  M'ugiaippi  Bivtr  Conmittion  for  tUJUeal  year  tnding  Jane  30,1688 

BUNDRY  CIVIL  BIIX. 

FoT  saluica  and  tnTeling  oxpenMS  of  the  Misaiaiippi  River  Commisuiou, 
aad  fotaalkriea  and  traTeliDgexpeDseeof  awUtant  eDgineers  ander  tbem, 
tod  for  office  expeDMfl  and  contingenciea tlOO,000 

BiTXB  AMD  hakbor  bill. 

ForeonUnaaiion  of  survej's  of  the  Misaisaippi  Btver,  betncen  llie  Head  of 
tbe  Passes,  near  its  mouth,  and  ils  headwaters,  now  in  progress ;  to  niuko 
■dditiooal  surveys  and  examinationsof  said  river  and  its  tribatarica;  to 
make  sDch  additioaol  examiDationa  end  inveatigatioDs,  topograpliical, 
iifdrograpbiciil,  hydromotrical,  aa  are  necesaory  for  matariiig  a  plan  foe 

tbe  permanent  improvement  of  the  entire  river 100,000 

Eatimate  of  fnnda  for  the  improvement  of  the  MiaBiaaippi  Biver  for  the 

fiwalyear  ending  Jnne  30,  1B;~6: 
For  eontlnaing  tho  imiirovement  of  the  MiasiMippi  River  from  Cairo,  Ilia., 
to  the  Head  of  the  Passes,  inclnding  tbe  improvement  of  the  Bed  River 

at  and  below  the  head  of  the  Atohafalaya 5.000.000 

For  the  improveinent  of  the  following  harlKtra:  -" 

Colnmbns,  Ky |61,800 

Hickman,  Ky 251,250 

Uemphis,  Tenn 25,000 

QnenvlUe,  MiM 148,500 

Hew  Orleans,  La 608,600 

Total $1,094,600 

Q.   A.  OiLLMORB, 

Colonel  of  ^gineera.Bvt.  Maj.  Oen.,  JJ.  S.  A., 
President  Miss.  Biver  Commission. 
Chas.  E.  Sutbe, 
Majorof  Engineers,  U.  S.  A. 

Hbnby  Mitchell, 
Coast  and  Geodetic  Survey. 
B.  ir.  Haebod. 
B.  S.  TAYLOE. 

S.  W.  Ferguson. 
I  ^pressed,  in  the  report  of  the 'MiasiBsippi  Biver  Commission  for 
18S3,  my  opinion  as  to  the  approximate  heights  needed  for  levees  to 
give  protection  against  overflow  along  the  Mississippi  River.  I  thinb 
tbe  estimate  for  levees  given  in  this  report  totally  ioadeqnate  for  any 
effident  system. 

0.  B.  COMSTOCK, 

lAeut.  Cat  of  Engineers. 
Hon.  Wm.  0.  EndiOOTT,  Secretary  of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.)  /^  I 

nGiti7erb],'Vj()OQIC 
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JAit  ofappmiiMi  aoMmpaayinj)  ike /ongoing  rrporL 

Appendix  A.— Eeport  of  the  Secretary  of  the  ComnuHaion _«  3691 

1.  biachu'seobHerTfttionaatHmmptonLftndiiiK,  Ark.,  1878-'79..  2(01 

AppzhdexB. — Keport  of  the  Secretary  of  tlie  Committee  on  CoDStnictioa STIO 

APi>KKDix  C. — Report  of  Capt.E.n.BoifDer  on  operatioqa  between  DeaUoioea 

Rapids  and  the  IllinoisRiver 3719 

ApfekdlxD. — Report  of  Mai.  O.  H.  Ernat  on  operatioua  between  Ibe  IlUnoia 

and  Ohio  Rirera 27^ 

Appendix  E. — Report  of  Capt.  B.  8.  Leach  on  operations  in  the  £rat  diatriot. ..  87M 

Appendix  P. — Report  of  Capt.  S.  8.  Leoelion  operationiin  the  aecond  district.-.  3T31 
Appendix  G.-~Beport  of  Capt.  W.  T.  Eoaeell  on  operations  in  the  third  di» 

trict 2nG 

AfpuidizH.— Report  of  H^I.C.  W.  Bay  mood  on  operations  in  the  fourth  di>- 

trict... S7« 
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OFFIOB  UISSISSIPPI  RIVEB  COUMISSIO8, 

2S2S  WASHiiiaToti  Avenue, 
Saint  LouU.  Mo.,  Ja/^Sl,  1886. 

Qevzbal:  I  have  the  honor  to  sobmit  the  JbUowing  report  of  the  vork  of  tlie  mo*- 
tm't  olEtM  and  of  finrrevB  and  eiominations  during  the  fiacal  jear  ending  Jane  30, 
ISSSL 

The  iqieiaUons  carried  oa  nnder  thia  office  for  the  past  year  have  been  the  inspection 
ud  Kpair  of  gaagea  on  the  main  river  below  Saint  Louis  and  on  the  dibntanes;,  tbe 
dwelling,  coiDpilatioD,  and.  publication  of  gauge  recoids ;  the  rodactioo  and  plotting  of 
fidd  notes,  and  the  preparation,  publication,  and  distribution  of  maps  ;  the  printing  of 
l^^nlsted  data,  gauge  records,  proceedings  of  tbe  Commifslon  and  reporta;  the  reduc- 
liini  of  the  notes  of  discharge  observations,  and  tbe  computations  therefrom;  the  reduc- 
tioa  and  compilation  of  physical  data  of  thellississippi  Kiver  and  alluvial  valley;  tbe 
tlMaifiotioD  and  filing  of  the  leptnts  nod  records  pertainihg  to  the  Commission ;  th« 
tohnrsement  of  tbe  fnnds  appropriated  fbr  tbe  eipensea  of  the  Commismon,  and  fbt  sar- 
Tcya  nndcT  ita  direction ;  and  tbe  clerical  work  rendered  neceasuy  by  these  dnties.  At 
tbe  end  of  tbe  fiscal  year  no  aaaistouta  remained  on  the  rolls  of  thia  office,  the  eervicea 
sf  ill  bsving  been  dispensed  willi  bom  time  to  time  because  of  lack  of  ftands. 

PRgPAKATIOir  AND  PUBUOATIOtJ  01'  MAPS. 

Of  tlie  ntuinscript  maps.  S33  in  numlier,  of  the  Uiaainippi  below  Cairo,  covering  some 
USniles  ofriver,  I4arefinished.  The  others  are  in  various  stages  of  progreaai  209  re- 
ifnira  titles  and  notes,  and  28  require  conventional  signs.  This  seriee  is  on  a  scale  of  1 
U  10,000.  From  this  series  a  aeries  on  the  reduced  scale  of  1  to  20,000  is  in  pn)cess  of 
paUicstion.  Therewillbee9cliarts,onlyBofwhichliave  been  published;  the  material 
let  30  moTe>Is  prepared,  awaiting  fnnds  tjj  pay  for  printing. 

Tbe  aeries  on  aacaleof  one  inch  to  the  mile,  and  of  which  a  completeset  of  33  charta, 
corerii^  tbe  river  from  Cairo  to  the  head  of  the  passes,  baa  been  published,  requires  the 
idditiMior  topogmphy  from  later  surveys  upon  9  of  thesheets.  To  carry  this  series  np 
le  Eeoknlc  will  reqaire  some  14  sheets,  upon  which  no  work  has  been  done. 

Tbe  map  of  the  eJInvial  valley,  which  shows  tbe  entire  overflowed  r^ion  from  Cape 
Gifirdesa  to  the  Gnlf  of  Mexico,  consisting  of  6  sheets,  on  a  scale  of  one  inch  to  Ave 
miles  is  finished,  and  an  edition  may  be  printed  as  soon  as  ftinds  are  available. 

Tbe  black  impre«ions  are  on  stone,  and  for  secnrity  against  loss,  transferred  copies  on 
Mac  [dales  are  prepared  and  stored  elsewhere.  The  color  impremions  are  provided  foe 
by  rinc  platCB. 

The  discbarge  observationB,  made  in  the  season  of  1884-'85,  at  Helena,  Warrenton, 
Kcd  EiTct  landing.  Old  River  (month  of  Bed  River),  and  at  the  head  of  the  Atchaiklaya 
lave  been  rednoed  and  tabniated. 

Tcry  Tespectfntly,  yonr  obedient  servant, 

Thomas  Turtle, 
Captain  of  Engineer),  Secretary  iliaimippi  Biver  C 

General  Q.  A.  Gilluobe, 

rrttidaU  Uimiaippi  River  Ommiation. 
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JIN  A  NCI  AL  OTATEMLNT. 

Apprapriulioti  for  uLirim  and  ezpensea  Uiaaislippl  Rive 
1684: 
ApproprUled  bj  ut  of  July  7,  IBM 


r  Commiasion,  act  of  Jalj  T, 


m  Juir  1.  lau,  to  Juoe  30, 188&.... 


Ai^roprifttioD  for  aarreys  or  Miaaiesippi  River,  act  of  Jal j  6,  1 


Amonat  »ppropri>led 


»  on  hand  Jnljr  1.  U 


Sipcndcd  (torn  Jal;  1, 1885.  lo  Jane  »,  1880.... 


A^roxinate  valu^  of  plant  hetongiag  lo  the  UniUd  Siatea  aitd  natd  ig  (he  Mlseiaa-ppi  fifw 

QmmiMJnn  in  funvjw  in''  cxaminatioju  of  tAe  Mueittifipi  Siver, 

[Appropriation  for  Ululnlppl  filrerCommlnloD,] 
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A  1. 


I.n.  BeDruud.OorpBofEoEtiwcn. 


DEScnirnoN  or  location. 


o  the  gelection  of  this  locality  were  the  follow- 
ii^Tiz:  >  Btiwglit  reach  of  river,  high  banks  on  botli  sides,  a  rather  Dnirorin  deplb 
or  naler  on  eectioD  acrow  the  river,  a  lesswiilth  than  elsewhere  in  the  vicinity,  ani  the 
coiiiparatiTelj  peimanent  condition  of  the  banka.  Although  there  had  been,  and  nas 
daniig  the  pr(^7«B8  of  observations,  mnch  caving  of  the  bonk  on  Arkansas  side  imme- 
distel;  above,  none  was  oheerved  on  either  side,  at  the  station,  dnring  the  time  it  was 

The  aocompanjing  map  of  location  fnmlBhes  some  details  as  to  the  river  itself  in  tbo 
lidni^,  and  a  plan  of  bases  and  croes-sections.    (See  Plate  I.]* 

OBSIBVATION   FABTT. 

Thf  Seld  pa^  wm  nnder  the  iinmediat«  charge  of  H.  St.  L.  Copp£e,  C.  E. ,  with  F.  S. 
Bonoires  aod  E.  C.  WUson  as  Asnstant  Engineers.  A  recorder,  leadsman,  six  oarsmen, 
cook,  and  a  lonstabont  completed  (he  party. 

They  were  established  at  their  station,  with  qn^irteis  on  a  smalt  boat,  early  In  Decern- 
bw,  IffTa. 

Owii^  to  dday  ocnunoned  by  diCBcnlty  enconntered  in  nsing  floats,  as  explained  here- 
after, and  heavy  floating  ice  dnring  almost  the  entire  month  of  Jsnnary,  but  little  satia- 
tuiOTj  work  was  accomplished  before  Febmai?  1,  1879.  From  this  date  until  opera- 
tioQS  were  snsi»endcd,  June  30,  the  only  inieimptions  were  those  dae  to  high  winds  and 
Tain  storms.    Unch  time  was  lost  on  this  acconnC. 


To  mcMiire  Uie  velocity  of  t^  cnrrent  the  method  by  doable  floats  was  adopted.  The 
fist  fomi  tried  was  that  used  bj  Mr.  T.O.Ellison  theConnecticntRiver,  and  described 
in  his  i^ort  upon  the  sorvey  of  that  river.     {See  Fort  I  of  the  R^rt  of  the  Chief  of 

EDgin««B,  187a) 

After  a  few  trials  it  was  found  that  the  sub-float  was  not  strong  enough  to  resist  the 
pnmire  of  the  water  at  a.  greater  depth  than  aboaC  twenty  feet.  The  outer  cylinder 
would  eoUapee,  thereby  reducing  volume  of  air-chamber  so  greatly  that  the  sab-float 
woold  sink  t«  the  bottom  and  submerge  the  anr&ce-float 

To  obviate  this  difficulty,  and  to  Becnre  other  advantages,  a  modifled  form  was  con- 
rtmcted  in  which  the  air-chamber  of  snb-float  was  formed  by  placing  a  cylinder  inside 
ofs  main  one,  and  extending  I'rdnt  its  top  to  middle.  A  conical  snriace  connected  the 
botUm  of  inner  ^linder  with  the  main  one.  This  main  cylinder,  made  of  heaviest 
liatied  iron,  was  13  inches  long  and  10  inches  diameter;  the  inner  one  had  a  diameter  of 
B.7ii]di«&  Instead  of  placing  the  lead  for  ballast  on  cross  wires,  as  in  flrstform,  itvraa 
nldered  to  inside  of  bottom  in  the  form  of  a  ring. 

This  disposition  of  the  lead,  together  with  the  iavorable  slope  of  bottom  of  air-chamber, 
ptatlyfiKiUtated  the  descant  of  ffnb-float  when  dropped  into  the  water,  and  rendered  it 
las  susceptible  to  the  inflnence  of  ascending  "  whirls  "  and  "  boils,"  so  nnmerons  at 
the  station  occupied.  The  air  space  being  concentrated  about  the  top  ga«e  the  float 
peat  stability  in  an  upright  position  in  ihe  water. 

For  the  di^-sbaped  surface  float  a  cylinder  6  Inches  long  and  4.5  in  diameter,  with 
ODieal  ends,  was  substituted.  Tbeconeahad  altitudes  of  3and  4.5  inches,  reepecttvety, 
ud  theloop  to  which  the  cord  connecting  surface  and  sub-float  was  attached,  wh  placed 
mra  the  end  bavin;;  tbe  more  acute  cone.  This  form  gave  greater  buoyancy  for  the 
onne  amount  of  material  and  oflTered  less  reaiatance  to  any  other  than  a  vertical  pull  on 
tliecord.  This  diminution  of  resistance  permitted  the  sntt-float  to  eierdse  a  more  per- 
fcct  control  over  the  movements  of  its  sorloce-float.    Since  the  velocity  of  sub-float  ia 
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determined  by  locsting  pontions  of  its  Buriace-float,  the  importttnce  oT  sndi  coatral  in 
very  pftlpable. 

AlUiongh  this  float  resiated  the  water  pi«emire  much  better  Uutn  the  first  fitno,  and 
was  qaite  satiBlhctor;  for  depths  not  ei  ceding  about  40  feet,  it  slao  collapsed  at  greater; 
deptha,  and,  as  befoie,  anbrnerged  the  aarikce-doaL 

To  secure  sufficient  r«sistnnce  to  preneure  at  any  depth  it  might  he  deniable  to  ran; 
fleets,  a  third  form  waa  devised,  in  wliich,  instead  of  one  &ii^«hamber  theie  were  ail-' 
teen,  formed  by  aoldering  as  manj  email  semi- cylinders  to  the  outside  of  the  upper  part 
of  a  main  cylinder  of  same  dimensions  as  the  farmer  one.  The  disposition  of  the  lead 
was  the  same  as  before,  2  poDnds  being  the  quantity  used.  The  greatest  depth  at 
which  this  float  was  teeted  was  abont  70  feet,  bat  it  wonld  nndonhtedly  withstand  tbc 
pressnro  at  a  mnch  greater  depth.  It  was  nsed  fixun  February  19  until  the  cloee  otj 
field  work. 

The  cord  Anally  adopted  for  connecting  snr&tce  and  snbfioat  wbb  a  braided  silk,  size. 
C,  Its  diameter  was  0,05  inches  and  br^ing  strain  about  36  poonds.  OUed  silk  anil; 
linen  were  also  tried,  bnt  none  appeared  so  durable  for  same  thickness  as  the  one: 
adopted. 

The  voltimecf  new  anr&ce  float  waa  135  cnbic  inches,  and  its  weight,  witb  flag,  0.83> 
pounds.  Deducting  this  weight  ftom  4.87  pounds  (the  weight  of  pore  water  the  ahove 
volume  wonld  displace  if  snbmerged),  we  have  abont  4  pounds  for  its  buoyancy  in  river: 
water.  The  displacement  by  snbSoat  when  submerged  was  about  73.5  cnbicioi-hts. 
oorresponding  to  a  buoyancy  of  2.65  pounds.  Its  weight  in  air  was  5.7  ponnda,  benccl 
weight  in  water,  or  the  pall  it  exerted  on  cord,  was  about  three  pounds.  The  ioereasingl 
deuai^  of  water  as  depth  increased  dimiulshed  this  tension  slightly  when  sobfloai  ran. 

To  maintain  anrfaoe  float  in  a  vertical  line  throngh  its  subfloat,  thou^  deniable,  ap-; 
pears  impracticable.  But  a  teneiou  of  nearly  3  pounds  on  the  cord  possibly  rednoes  tbej 
error  due  to  carving  or  obliquity  of  cord  to  within  very  small  limits.  : 

Although  the  weight  of  authority  appears  to  Jkvor  a  subfloat  of  abont  the  same  den- 
sity as  water,  several  reasons  appeared  to  require  a  deviadou  &om  this  principle  in  their 
conatrnction.  The  great  importance  of  a  possibility  of  locating  the  poaitimi  of  eabfloat 
ttom  that  of  its  snrface  float,  not  only  in  a  horizontal  plane,  but  as  to  de^th  as  well, 
demands  a  tension  on  the  coid  to  resist  its  tendency  to  variation  from  a  vertical  line  dne 
to  different  velocities,  or  the  eflect  of  wind  on  snrface  float.  It  also  necessitates  wei^t 
in  subfloat  (iu  water)  to  counteract  the  efi*ect  of  upward  cuirents.  Without  Uiese  con- 
ditions a  loss  of  control  over  surface  float  results.  Wbile  it  is  not  presumed  that  a 
tension  of  3  pounds  will  give  the  best  results,  in  the  absence  of  proof  to  the  contrary  itj 
was  adopted ;  and  is  probably  too  small  rather  than  too  great.  .  j 

The  excess  of  one  pound  in  buoyancy  of  surface  float  over  that  necessary  to  sustain  the; 
subfloat  ordinarily  was  found  beneficial  in  resisting  the  increased  t^ision  of  cord  due; 
to  downward  currents.  Also,  should  any  of  the  air-chambers  spring  a  teak,  or  other, 
accident  occur  toincreose  tension,  this  excess  of  booyancy  wonld  in  many  cases  pi«Tent 
submergence  of  surface  float. 

The  three  forms  of  floats  mentioned  above  are  represented  on  Plate  II.*  Also  *  dla-j 
Ktam  showing  hypothetical  poeitioa  of  floats  in  the  water,  and  the  effect  od  soilace; 
float  of  a  lateral  pull  on  cord.  The  cord  being  eccentrically  attached  toaniftcefioat,  a' 
lateral  pnll  on  cord  tama  the  more  acnte  cone  towards  the  resistance  met  by  Bai&ce| 
float,  and  thereby  redness  this  resistance  to  a  minimum. 

TSAKSIT  AKD  OTHEB  IKSTBinCBNTS. 

For  measaring  horizontal  angles  in  locating  the  positious  of  sonndings  and  floats,  | 
tranait  instruments  were  used,  which  read  on  borizontal  limb,  by  Tcrnier  to  one  minute, , 
H^erand  Brightly,  Philadelphia,  makers.  i 

Signals  between  transitmen  were  transmitted  by  key  and  aounder,  throngb  wire  op- ! 
eiated  by  two  sniall  "gravity-battery"  cells.  I 

TimewasnotedbyauAnbumdaletimer.  Thia  is  a  stop-watch,  markingqnaiter  seconds,  j 

Bounding-line  was  hempen  cord  0.25  inches  diameter  for  12  poonds  lead,  and  0.33  < 
inches  for  20  pounds  lead.  For  depths  greater  than  30  feet  the  latter  wu^t  was  used,  i 
Line  was  graduated  to  feet,  tenths  being  estimated  by  the  eye.  i 

WATEB-QADOS.  I 
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a  beDcb-mark  neai  the  gtagfi,  about  750  feet  below  etation  and  neat  the  edge  at  bonk. 
ThiaR  U.  isthe  topofatargenail  inanotch  cnt  inacottonwood  tree. 

^e  above  refereooe  ta  Memphis  gauge  waa  arrived  at  b^  a  line  of  levels  from  B.  U. 
■tatatioQ  to  a  United  States  Eogineer  B.  H.  «OTTeepoadiiigto32.56feet,  Mempbia  gauge, 
and  ta  30.96  feet  on  gauge'  at  station.  Thla  B.  U.  wag  located  b;  United  States  Eo- 
Kineaa*  smreyof  ISTTand  ie7B,aDc[isBttiuitedabont3,000fcetabove  thoatationontho 

Two  reading  of  the  gaage  were  taken  daU  j  at  T  a.  m.  and  5  p.  m. ,  respectively,  Atim 
Dccembeo'T  to  JnneSO,  as  given  in  theaccompanying  tables.  The  corresponding  hydro* 
graph  is  fig;niedon  Plata  I.  An  eatjmat«d  average  force  anddirectionof  the  wind  donag 
each  day  between  the  nuKnlng  and  evening  readings  of  Uie  ^ugoisalioiDcladGd  in  this 
table.  The  tone  is  expressed  in  nnita  of  a  scale  ranging  trAna  U  to  10,  0  lepresenting  a 
calm.  Mid  10  theforceof  ahonicane. 

MANKZB  07  OBTAININa  SOCNDINaS. 

Three  parallel  sections  across  the  river,  100  feet  apart,  and  perpendicnlar  to  the  gen- 
eol  direction  of  the  current,  were  marked  by  posts  on  thebai^  They  are  designated 
tta  the  accompanying  map  by  the  lettera  A,  B,  and  C  at  their  extremities.  From  the 
piHat  A,  on  the  upper  section,  and  near  the  edge  of  bonk  on  Arkansas  side,  a  hose  line 
of  815.5  feet  long  was  laid  oO)  having  its  lower  extremity,  C,  also  near  the  edge  of 
bank  and  commanding  a  full  view  of  the  river  in  the  vicinity  of  sections.  This  appoi^ 
enU;  odd  length  of  base  was  taken  in  order  that  the  perpendicular  from  its  lower  end 
to  the  line  of  upper  section  sbonld  be  800  feet.  On  account  of  the  difficulty  experi- 
G]>ced  in  attempting  to  locate  small  otyects  on  water  sarface  at  a  distance  so  great  as  the 
iridlh  of  river,  a  second  base  was  esUhlished  on  Tennessee  side  1,010.3  feet  iu  length, 
and  fnlfillii^  the  same  conditiona  as  the  Bat,  except  tltat  the  perpendicular  to  the  tine 
or  nt^per  section  was  1,000  feeL  An  even  hundi«d  feet  was  adopted  for  these  perpen- 
diculara  to  CidlitBte  plotting  points,  located  ttom  bases,  by  means  of  tangents  and  co- 
taof^ta. 

When  a  set  of  sonndin^  waa  to  be  taken  an  obeerrec  with  tianNt  instrument  naa 
itationed  at  each  end  of  one  of  the  bases.  A  skiff,  with  recorder,  leadsman,  and  thrc« 
oaismea,  was  placed  above  upper  section,  bow  up  Btream,  and  on  some  side  of  river  aa 
that  occnpied  by  observeia. 

At  the  signal  "ready,  ".by  ft  flagman  standing  near  observer  at  A,  the  skiff  was  al- 
lowed to  float  with  the  current,  oois  being  out  of  water  except  when  necessary  to  keep 
bow  up  stream.  Whui  observer  at  A,  whose  telescope  bad  l^en  directed  on  line  of  np- 
persecUoi),  observed  that  flog  carried  by  recorder,  in  theBtemofsldff,  wsson  theeeo- 
tioD,  he  indicated  the  same  to  flagman  near  by,  who  at  once  signaled  lo  the  recorder  in 
Bki£  This  signal  was  repeated  by  recorder  by  dropping  his  flag  who,  at  same  time, 
called  to  leadsman,  stationedabont  three  feet  in  front  of  him,  to  "sound."  The  leads- 
man, iuving  dropped  the  lead  some  time  before,  carrying  it  near  and  ' '  feeling ' '  tho 
bottom  as  he  approached  the  sectton,  was  in  position  to  take  a  good  sounding  immedi- 
ately on  hearing  call  tlroin  recorder,  and  within  a  very  short  distance  of  the  section,  if 
Dot  on  iL  This  was  done,  and  depth  given  by  leadman  repeated  by  recorder,  and  re- 
corded. The  lower  observer,  whose  telescope  had  been  directed  on  recorder's  flag,  as 
skiff  moved  toward  section,  arrested  the  motion  of  his  telescope  when  that  flag  dropped, 
rod  angle  his  line  of  sight  mode  with  direction  of  sections  and  recorded  it. 

Asakiff  moved  on  toward  middle  section  both  telescopes  were  made  to  Ibllow  recoid- 
er's  Bag,  lead  was  carried  near  bottom,  flagman  on  bank  moved  to  line  of  middle  seo- 
liaa,  and  without  aid  of  an  instrumeut  noticed  and  signaled,  as  before,  the  cioBsing  at 
•ectiim  by  recorder's  flog.  This  signal  waa  repeated  by  recorder,  a  sounding  was  made 
and  recorded,  tiott'  observers  arreaUd  tite  motion  of  their  telescopes  and  uot^  ang^ 

A  sounding  was  made  on  lower  section  in  the  same  manner  in  every  respect  as  on  the 
middle  one. 

Aa  soon  as  skiff  passed  the  lower  section  it  was  started  np  stream  preparatory  to  a  rep- 
etidon  of  the  same  operation  at  another  place.  After  aonndings  had  been  taken  over 
aboat  haJf  of  Uie  thiee  sections  in  this  manner,  observers  and  flagman  occnpied  ooree- 
■pwding  positions  on  the  other  side  of  river  until  that  day's  set  ol  soundings  was  com- 
pleted.' 

Tbe  sounding  line  waa  invariably  placed  in  water  several  honrs  before  It  was  nsed,  and 
ils  length  was  carefhlly  tested  before  commencing  operation,  one  or  more  times  daring 
the  day,  and  after  the  day's  work  was  completed. 

The  pmper  corrections  wero  then  applied  to  tbe  recorded  depths  to  obtain  tbe  actual 
depths.    When  the  line  w»  new  the  maximum  change  of  length  during  a  day  was  0.6 
^t    Idter  Uie  change  waa  very  small. 
A) thoogfa  three  oarsmen  sufficed  for  this  work,  they  were  barelyable  tostem  tha  cnr-  ^'~-.  ■ 
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reot  dariug  the  higher  BloKfiB  o(  the  river  aod  permit  tbe  takiujt  of  so  Toaaj  sonndingg  j 
in  ooe  day.  Tbe  creir  workiag  daring  the  first  half  da;  were  relieved  by  anoUier,  who  | 
complKUil  tbe  daj's  work.  As  tbe  tnoci^wawere  uect^arj  in  float oheervationa  (as 
explaioed  hereafter)  this  relief  required  no  extra  force.  So  strong  wua  Uie  cturent  that  i 
even  with  this  cbaoging  of  diens,  only  anparior  ooismen  coold  have  accompUsbed  so ' 

It  vras  found  that  a  light  wind  acros  atresin  would  can;  tbe  shilT  so  tat  oat  tit  the 
vertical  plane  through  tbe  lead  sod  parallel  to  direction  of  cnrrent.thatqoite  a  percepti-; 
ble  laleial  inclination  of  the  line  resulted,  aod  greater  depths  were  recorded  than  actnaUj 
existed.  To  avoid  error  on  thia  accoant  snbeeqaent  sonndin^  were  onlj  taken  on  com- ! 
paratively  calm  days.  Thiapiecantion  avoided  also  aportionoftheertordnelo  carving 
of  tbe  line  ia  tbe  vertical  plane  above  mentioned,  though  that  carving  is  probably  dae  . 
principally  to  diOorent  velocities  in  the  plane  beneath  the  snrffice. 

After  March  ID  only  tbe  middleaection  was  deteiminedinst«ad  of  the  three,  andaoond- 
inga  OD  it  were  taken  on  the  same  manner  as  previously.  The  reason  for  th«  abore 
change  will  be  given  hereafter. 

The  accompanying  tables  of  soondings  include  all,  except  the  first  aet  taken  <ai  tbe ' 
three  sections,  which  are  sot  regarded  as  saffidently  reliableon  account  of  iaexperienoe 
of  lead  man. 

TO  FIND  THE  AKEA  OF  DISCBABOE. 

.  The  locations  of  all  the  soondings  taken  in  a  set  on  each  section  were  plotted  to  a  con-  . 
Tenient  scale  by  meoas  of  tangents  and  cotangents.  From  these,  profiles  of  the  tbmi  | 
sections  were  constitcted,  all  referred  to  the  same  datnm  line.  If  the  plotting  located 
any  sounding  so  fiir  from  the  line  of  sectiou  to  which  it  belonged  that  its  UEe  mi^t  be 
regarded  as  introdncing  an  error  into  the  resulting  profile,  it  was  rqected.  This  rarely  I 
happened  however.  ' 

ironies  of  tbe  three  sections  deterraiDed  on  the  some  day  are  grouped  t^eetheraa  i 
Plat«  III*  showing  the  diOerence  in  river  bottom  at  tbe  aectlons  on  each  day  Banadiog)  j 
were  taken  on  them.  I 

A  mean  of  the  three  profiles  thus  obtained  was  then  interpolated  (HI  tbe  diagram,  tte  i 
middle  section  being  given  double  weight  in  the  interpolation.  The  area  inclnded  he-  ■. 
tween  this  profile  and  tbe  water  lino  was  taken  as  area  of  discharge  for  tbe  day  on  which  i 
sonndiogs  were  taken.  i 

It  was  observed  that  this  area  so  nearly  coincided  with,tha(  of  the  middleaection  that  i 
it  wos  coDcladed  otter  March  10  to  take  the  area  of  middle  section  for  the  area  of  dis-  ' 
charge;  and,  as  previously  stated,  soundings  were  only  taken  on  that  section  after  that 
date.  This  change  diminished  tbe  labor  of  sonnding  greatly,  while  it,  at  the  same 
time,  increased  the  accuracy  of  profile  of  river  bottom,  as  so  many  more  soundings  coold 
be  tfiken  on  a  single  section. 

HETHOD  OF  FIKDINQ  VELOCITIES  OF  CUBKBNT. 

As  previously  stated,  the  only  means  used  for  determining  velodtiea  were  thoae  in 
which  double  floats  were  employed.  Tbe  method  was  tbe  same  whichever  of  the  three 
forms  of  floats  was  being  used. 

When  a  set  of  cturent  velocities  was  to  be  obtained,  an  observer  with  tranait  tnatm-  | 
ment,  sti^p  watch,  signal  key,  and  sonnder,  occupied  station  A  as  in  observing  for 
sounding  The  stop  natch  was  so  placed  that  the  oltserver  could  strike  the  signal  key  | 
by  the  same  motion  of  the  hand  made  in  starting  the  watch,  so  that  both  4q>emtiaDs  \ 
oonld  be  performed  simultaDcousIy.  A  second  ol)5ervcr  with  transit  instrument,  dfsial  ' 
key,  and  soander,  occopied  a  station  C  on  line  ^f  lower  section  nearedgeofbankaiidoB  | 
same  side  of  river  as  firat  observer.  These  two  stations  were  connected  by  a  complele  ; 
wire  circuit  through  which  signals  were  transmitted. 

A  skis'  with  recorder,  three  oarsmen,  and  a  convenient  nnmber  of  floats  was  anchored  ' 
near  and  above  upper  section.     Another  skiff  carrying  three  oaramen  and  tbe  leadman,    i 
before  mentioned,  was  stationed  below  lower  section.    Tbe  length  of  cord  on  each  pair  ; 
of  floats  was  marked  ou  tbe  floats  so  that  recoider  could  readily  note  the  depth  at  which 
any  subfloat  would  run.  \ 

At  a  signal  from  observer  at  A  recorder  dropped  a  float  into  tbe  wat«x,  having  flntie-  j 
corded  depth  marked  onfloat.  When  observerat  A,  whose  telescope  was  direcUdon  his  , 
section,  observed  the  float  cross  the  section  he  started  stop-watch,  at  same  inatantstrni^  : 
signal  key,  then  directed  telescope  on  float  and  followed  it.  Cfa  hairing  bis  sounder  ; 
mark  the  signal  given  at  station  A  the  observer  at  C,  whose  telescope  had  been  fbllow' 


*Not  printed, 

■      DsilizeobyGoOl^le 


IPPEHDII  YT — ^BEPOET  OP  M188I8SIPPI  BIVEB  COMMISSION.   2706 

tag  Heat,  urestedita  motioa  and  aot«d  thewigle  italineof  sJgbt  made  with  thedirec- 
ti«i  oT  Bections.  As  a  check  on  reiidiiig  Bt«p-watch  be  also  noUd  time  b;  a  Bmall  clodc. 
Be  tbeu  directed  telescope  on  bis  seeUou.  Wbeti  float  crossed  bis  section  he  Binick  sig- 
nal key  and  noted  time.  Oheerver  at  A,  on  heoriDg  sonader  mark  eigual  given  at  C, 
umted  motion  of  l«le3C0pe,  at  same  instiuit  stopped  watch,  then  noted  interval  of  time 
Tci]aired  Tor  float  to  paaa  from  upper  to  lower  section,  oa  indicated  bj  watch,  and  the 
■Dglo  made  hy  lioe  of  sight  of  telesQOpe  with  direction  ol  sections.  Alter  passing  lower 
section  the  float  was  picked  op  by  man  in  lower  Bkiff. 

Thiawasrep<^tedwithotherfloatsnnttlafloat  hod  been  ran  at  each  flvefeet  of  depth, 
ud  BomeUmes  in  low  water  at  cloaer  intervals.  The  npper  skiff  was  then  moved  to  a 
DEwpoaitionaiidaDcltoredas before;  thelowerEkiffinthemeaDtimeretnrDing  tbefloats 
dropped  from  the  former  position. 

T^  operation  was  repeated  natdl  the  desired  number  of  groups  bad  been  obMrved, 
or  Dotit  darkness  stopped  the  work. 

When  half  of  river  on  that  ride  occapied  by  obeervoia  had  been  worked  over  in  this 
wny  observers  moved  to  the  other  side,  occnpytng  stations  oorrespondins  to  those  va- 
cated. At  this  time,  to  equalize  labor,  the  oarsmen  above  aections  exchanged  plsoea 
witti  those  below. 

To  expedite  the  transfer  of  floats  from  lower  to  npper  skiff  the  latter  was  anchored  as 
neat  the  upper  section  as  permissible,  and  at  same  tlmetoallowsabflaat  sufficient  time 
(oBttwnita  [ooper  depth  before  reaching  section.  By  a  series  of  experiments  it  wasas- 
Cdtmned  that  t^  time  required  fbr  the  last  form  of  float  used  to  reach  a  depth  of  40 
feet  was  aboot  15  seconds. 

The  velodtrT  of  each  float  was  obtained  by  dividing  200  (the  distance  in  feet  between 
npper  and  loweraeetioiia)  by  thenumber  of  seconds  required  to  pass  from  one  section  to 
the  otbec  Whether  they  moved  on  a  line  perpendicular  to  sections  or  not,  this  gave 
the  velocity  in  feet  ^ler  secoud,  used  id  determmiuf;  the  diecbar);e,  the  object  being  to 
End  mean  velocities  in  adirection  perpendicnlar  to  the  area  of  ijischarge.  instead  of  tliu 
setTial  velocities  of  particles  or  slender  fi I nments  iu  their  voriely  of  curving  motioDH, 
ruber  in  a  horizontal  or  vertical  direction. 

Altbongh  it  was  the  intention  from  the  beginning  to  ran  floats  at  Intervals  of  aboot 
UO  feet  across  tlie  river  and  at  each  6  feet  of  depth,  this  anticipation  vrsa  not  realised 
HDtil  alter  some  weeks  of  practice,  but  was  eventnolly  fully  accomplisbed.  The  width 
of  river  was  divided  into  £1  divisions  of  300  feet  each,  commencing  at  a  point  (A  on 
map*)  on  line  of  upper  section  26  feet  beyond  station  A.  Divisions  I  and  XXIII  were  not 
fall  length  on  water  line,  and  they  varied,  of  course,  with  each  change  of  water  gauge. 
la  order  that  a  set  of  floats  from  same  anchorage  might  be  run  as  near  the  middle  of 
a  divt^n  as  convenieoUy  possible,  the  andtor^e  was  made  occordiit^y.  The  jndg- 
laent  of  recorder  aided  by  signals  &om  observer  at  lower  station  (C)  gave  very  good  re- 
rails  in  this  r^ard. 
To  find  mean  velocities  in  each  division: 

Tadetermine  which  division  floats  passed  throDKh,  the  points  where  they  crossed  npper 
and  Iowa  aections  were  plotted  by  tangents.  The  resnltlng  diagrams  showed  that  all 
the  Scats  dropped  from  the  same  anchorage  did  not  move  in  the  same  vertical  plane,  bat 
varied  sometimes  from  a  mean  position  aa  mnchaslO  feet  on  either  side  at  upper,  15  feet 
H  middle^  and  25  feet  at  lower  section.  Usually  they  ran  within  much  dcaer  limits. 
Hw  paths  deeeiibed  sometimes  crossed  each  other,  at  other  times  were  nearly  coioddent, 
nr  pHatlei.  Inasmuch  aa  the  interval  of  time  was  conaiderablB  between  the  mnuing  of 
two  successive  floats,  it  was  supposed  that  the  f^t  of  all  not  being  acloally  in  the  same 
plane,wasnotBSObjectionabletotheirbeing  taken  as  the  velocities  in  that  plaaeatacer- 
tain  time,  as  the  long  interval  of  time  covered  in  observing  them.  They  were  aooord- 
iofly  treated  as  though  they  had  been  taken  simnltaneonsly  and  nutved  in  the  same 
vertical  plane  perpendicular  to  the  area  of  discharge, 

Tbe  velocities  obtained  from  each  aochorago  wore  plotted  on  crcsS'Section  paper,  the 
noidinatea  of  each  point  being  the  velocity  and  depth  of  float.  In  this  meaner  paints 
were  located  for  each  6  feet  of  depth,  or  o(t«aer,  for  each  division  separately.  If  a  ve- 
lodty  had  not  been  obtained  at  a  re^nlar  depth  interval,  or  if  none  in  a  division,  they 
«ae  snpplied  by  interpolation,  by  drawing  a  free-hand  curve  throngb  points  at  same 
depth  determined  for  othor  divLiion.i  in  the  vicinity,  on  a  properly  conatrocted  diagram. 
Throogbeochset  of  points  thns  platted,  or  interpolated,  a  free  hand  curve  was  traced 
ud  prodnced  downwanl  initsnatnral  ooanenDtil  it  interaected  ahoriKontal  linedmwn 
Its  depth  corresponding  to  that  of  the  river  bottom  at  the  place  where  theset  of  floals 
ooned  the  middle  section.  The  ordinate  of  this  intersection  was  used  as  the  bottom 
Tslodty,  and  the  eurvejast  described  was  regarded  m  the  vertical  velocity  cnrve. 
While  it  is  not  clalm<^  that  the  intersection  above  mentioned  gave  the  actual  velocity 
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■t  the  bottom,  in  the  itlMeDce  of  better  inlbrraatioD  ite  oTdiii»l«  was  taken  as  sndi; 
ft  study  of  Telocilies  obtained  near  tiie  bottom  appeara  to  show  that  its  adoption  eu  I 
trodnce  bat  ■  very  small  ennr  into  the  reaatting  mean  velocity  for  soch  vertical  cor 
Again,  tbia  vertical  curve  is  evidently  not  the  eame  as  would  have  been  obtained  I 
the  velodtiea  been  token  aimaltaneoosl;,  yet  the  nae  of  it  may  possibly  be  aa  appnq 
ate  in  detenniniog  the  discharge  for  any  day.  If  not  only  tbe  velociliea  in  a  ni 
coTve  conld  be  taken  at  tbe  same  instant  bnt  in  all  tbe  carves  indoded  in  a  ooni|il 
■et,  then  thedisch«if^  for  tbat  instant  eoold  be  arrived  at  qait«  closely;  but  wben 
tine  reqaiied  to  make  the  obeervstiona  fin  a  complete  set  coveia  a  period  of  fttun  five 
ten  hoars  bat  little  advantage  can  be  expected,  so  bras  getting  tbe  tme  diachaig 
concerned,  throngh  simnltaneons  obeervationa  for  velocities  in  a  veilical  plane. 

Ordinatee  were  drawn  to  tbeae  cnrvea  at  each  tenth  of  depth,  repreeenlinf;  veloal 
at  SDch  depth.  From  Iheae  the  mean  velocity  of  each  carve,  or  eadi  division,  waa  fba 
by  adding  to  the  balfsnm  of  surface  and  bottom  velocities  all  the  intermediate  ones  a 
dividing  the  reealt  by  ten. 

Wben  more  than  one  velocity  was  obtained  at  a  given  depth  in  a  division  their  hh 
was  nsed  in  determining  the  vertical  curve  for  that  division. 

Daring  the  pro^rosa  of  opiustions  it  was  discovered  that  a  shorter  method  of  anivi 
at  tbe  mean  velocity  in  adivisiongave  tcsoIUso  nearly  the  same  as  tbatjoBtexplniiii 
and  that  the  error,  if  any^  introdnced  by  the  change  in  the  discharge  was  lea  th 
that  arising  (You  inaccnrociee  in  sounding  and  ilie  changes  in  river  bottom  from  day 
day  or  honr  to  hour.  It  was  consequently  adopted  and  employed  daring  the  last  tin 
months  of  observation. 

This  method  consisted  in  finding  the  araa  of  velocity  carve,  determined  as  befon 
and  dividing  it  by  total  depth  of  river  where  the  eetof  floala  cneeed  the  middle  seetim 
To  find  this  area,  a  mean  of  the  observed  velodtiea  and  those  interpolated,  if  any,  ini 
division  was  mnltiplied  by  tbe  depth  at  which  deepest  float  waa  mn.  In  getting  tid 
mean  tbe  sarfka  and  deepest  ohowved  velodtiea  were  given  half  the  weight  of  eacb  in 
termediate  one.  To  the  area  thus  obtained  was  added  the  small  area  inclnded  betwm 
tlie  ordinate  of  deepest  obeerved  velocity  and  that  representing  bottom  velocity.  Thl 
area  was  obtained  by  mnltipl^ng  the  half  sum  of  bottom  velocity,  deteimined  asbelbn 
and  deepest  observed  velocity  by  tJie  distance  Sntta  deepest  float  to  river  bottom.  Fa 
the  end  divisions  other  methods  were  used,  depending  on  the  number  of  floats  ma  iv 
them  and  tbe  proAle  of  bottom  near  the  banks. 

These  compntations  were  madeat  the  station  as  data  was  collected.  This  aoooontsfiK 
the  nse  of  botii  methods  in  determining  maan  velocitjes,  instead  of  the  shorter  method 
only.  Bnch  compatations  were  not,  however,  permitted  to  interfere  with  a  proper  pros- 
ecation  of  the  field  work. 

TO  FIND  DI8CHAIHIK  FBOK  HEAK  VELOCITIES. 

On  a  diagram  of  the  mean  of  tbe  three  sections,  or  of  the  middle  one  when  It  akNM 
was  need,  the  divisions  of  200  feet,  before  mentioned,  were  marked  oflTby  vwtkal  lino 
dividing  the  section,  or  area  of  discharfce,  into  twenty-three  partial  aress^  coircspcad- 
Ing  to  the  twenty-three  divisions  for  whichmean  velocities  had  beendetermined.  ntes 
areas  were  compnted  to  within  a  nearer  approximatioa  to  socnracy  than  it  waa  poanhle 
to  conatmct  the  profiles  on  aoooanC  of  inaotmiaciaa  in  sounding  and  the  oonstant  niii  fling 
of  material  on  river  bottom. 

The  partial  areas  are  shown  on  Plate  tV.  * 

To  Bud  dischai)^  on  any  day  upon  which  floats  were  observed,  the  partial  aress,  as 
found  Irom  the  last  set  of  soundings  obtained  previous  to  tbe  day  on  which  discharge 
was  desired,  were  corrected  for  diflerence  of  water-gange  on  the  two  days.  Tbe  piodnct 
of  each  sach  area  in  square  feet  by  the  mean  velocity  in  feet  per  second,  in  that  diviuon, 
gave  the  discharge  in  cubic  feet  per  second  for  each  division.  Their  snm  gave  the  total 
discfuuBe  for  the  day,  or  time  covered  by  the  observacions,  in  cubic  feet  per  aecmtd. 

This  divided  by  total  area  of  section  gave  the  mean  velocity  of  river.  The  extreme 
velocities  found  in  this  way  were  on  MayiH,  3.107  feet  par  second;  and  January  33, 
4.873  feet  per  second. 

Aset  of  tables  containing  the  mean  velocities  and  partial  diachai^^  for  each  day  float 
velocities  were  observed,  also  a  set  giving  a  summary  of  total  discharges  an  a^eoded. 

Extreme  diachaiges  were  found  on  May  28,  236376  cnbic  feet  per  aecondi  and  Jamuwy 
W.  8379B1  cubic  (eet  per  second. 

On  Plate  1  is  a  diagram  of  discharges  arranged  for  a  comparison  with  otber  raalla ; 
also  a  diagram  of  mean  velocities  of  river  similarly  arranged. 
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TbB  d*to  for  tbis  tsbnlatioD  ha«e  been  t«ken  fiom  tbe  tabtea  McompaoyiiiB  a  report 
ifM  OtMcrvfttiODS  f<«  Dischar^  and  Sediment  on  tbe  MiBgisaipp),  White,  and  Red 
Bnen,  bj  W.  H.  H.  Beayanid,  U^or  of  Engineers. 

nc  pog»-re*diDp  on  days  irben  aims  or  velocitiea  were  meaanred  have  been  taken 
finetlj  from  tbe  tstblea;  on  other  d:^  tbe  meaiia  of  readings,  takes  at  7  a.  m.  and  6  p, 
BL,  hare  been  takeD. 

Tbeiiaeor&Il  ia  tbe  preceding  24  hoDis  bos  been  computed  from  tbe  gauge  record, 
omw  tbe  roomiiig  raadinga. 

Im  meamixed  mt«r  aieas,  datum  areas,  mean  depths  and  widths  have  been  takes 
fam  tbe  tables,  and  pertain  to  B«ti<in  B.  Mean  datamdeptbs  bare  been  compnted  bj 
djiiding  tbe  dAtom  areas  b;  4573  feet,  nssamed  to  be  the  datum  width.  HazimQiB 
dtfribs  faftve  beeo  compnted  from  the  given  soaiklin^,  which  are  referred  to  the  SO-foob 
H>KB,  by  moking  the  necessary  coircctioDB  for  ataee. 

Tbe  intarpol*t«d  water  areas,  mean  velocities,  dischargee,  and  direction  and  force  of 
wind  hMTe  been  ct^ied  ditectlf  from  the  tables. 

L.  L.  Wheileb. 

OCTOBKB  13,  1886. 
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Appendix  B. 


The  MiBSissiPfi  BiTKS  Couuiasioir, 

OFFICB  of  THB  COMUlTTKK  ON  CONSTSUCnOK, 
SS53  Oliee  Strett,  Saint  Loitia,  Mo.,  June  30,  ISSfi. 

8ib:  I  Imt«  tlie  honor  to  nnbinit  the  foIlowiDg  report  of  the  vioA  of  this  oflBoelbrtlw 
BscbI  jest  endiDK  Jane  30,  1886: 

Capt.  J.  H.  Willord,  Corps  of  Eagioeerg,  on  datjr  in  chaTge  of  thia  office  slnesApiil 
11, 1884,  was  only  relieved  by  me  on  Jnne  19  last,  oo  my  connection  with  the  oom- 
mitt«e  is  simply  to  record  tbtia  Bammarily  the  opentions  fbr  the  year,  and  I  shall  mod 
innafer  thedatiestomyappoiotedanccewor,  Lient.  JainsB  L.  Lnsk,  Corps  of  Enginten- 

The  nurpendoa  of  work  QpoQ  the  river,  I>ecaa8eof  theiUlDreof  appropriationainUn 
MeeioD  of  CoDgrees  eoding  March  3, 1885,  tuts  reduced  operations  to  sncli  as  are  nsm- 
sary  for  the  caro  of  the  ptaot,  and  to  snch  work  in  the  office  as  coald  be  performed  witli 
the  small  Ibrce  pennltted  tinder  the  dTcnmstancea. 

At  the  time  oftlie  last  auDnal  report  the  general'Service  plant  was  laid  np  in  haibot 
at  Twin  Hollows,  about  15  miles  below  Saint  Loais,  where  it  Hmained  till  the  end  of 
Octolier,  1865,  when  the  fllling  of  the  harbor  b;  Bodimeat  aader  the  action  of  Utewo^ 
at  that  point  compelIe>]  its  removal  to  some  other  locality.  After  examination  Utebigbt 
at  Chester  was  chosen,  penuinioD  having  been  obtained  from  the  owners  of  tiMadjweot 
land  to  occnpyatwntS.OOO  feet  aloDK  t^shoieL  The  fleet  has  rentained  there  nocetbtf 
time,  and,  with  constant  work  Bparring  off  and  ice-cnttiog  along  the  sfaoie,  tmoigei  >»- 
J«7  daring  tho  verr  Inclement  wint«r  seaaoa  of  18e&-'88. 
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nie  whole  of  the  oomraUsion  fleet  and  a  part  of  Ihe  geaerot  service  ilcet  nere  torn 
fintn  maoriu^  b;  »  tornado  on  Haj  11  and  carried  across  the  river  nnJ  doiro  Mary 
^nte.  The  propert;  vaa  fiDally  landed  bj  the  toir-boat  K  8.  Hajes,  of  the  MiaaiMip^ 
Taller  line,  and  waa  letamed  to  harbor  by  the  MinnetODka. 

Tbe  n>of  of  the  steamer  Uiiwasippi  has  been  entirely  recovered,  and  that  of  the  Minne- 
lonk*  bae  been  repcunted  and  sanded;  it  was  expect^  tb»l  the  latter  woald  be  renewed 
last  sprin);,  bnt  want  of  fnnda  has  prevented  this. 

Three  thousand  onehondred  and  sizty-dve  yards  of  stone  were  purchased  in  Novembet 
for  use  «t  HopeSeld  Bend  for  50  cents  per  cnbic  yard,  loaded  on  the  barges,  and  the  ex- 
penaee  of  deliveiy  brought  its  cost  to  abont  91  cents  per  cnbic  yard  at  the  work. 
Ei^^-flv«  centa  would  probably  i>e  p  fair  average  ander  the  conditioos  of  iKtive  oper- 
Uioao.  Id  this  service,  barge  1B7  struck  a  sabmerged  pile,  and,  sinking,  became  a  toUl 
loo. 

Doring  the  year  the  following  servicea  have  been  performed  by  the  steamera:  Tbe 
CoDUnlBrion  were  carried  on  a  tour  of  inspection  of  tho  works  upon  tbe  river  Irom  Keo- 
knk  to  New  Orleans  in  November  by  the  Missiasippi,  and  three  boi^es  were  taken  ftom 
Red  Birer,  and  one  pile-driver  from  Vickgburg,  to  Wilson's  Point  on  the  return  trip. 

Hw  Minnetonka,  in  November  and  December,  towed  the  stone  purchased  at  Chester 
to  tbe  work  at  Hempbis;  in  February  assisted  in  collecting  the  fleet  of  United  States 
boalattna  sway  by  ice  from  moorings  at  Cairoll'H  Island;  brought  back  the  commiseion 
Oeet  and  that  portion  of  the  generi;l-t)ervice  fleet  blown  away  by  tbe  tornado  of  May  11, 
■od  at  the  end  of  tbe  year  was  engaged  in  towing  stona  from  Chester  to  Memphis.  This 
stone  was  for  use  inworkofbaok  protection  undertaken  by  citizens  of  Memphis,  and  fbr 
which  the  vae  of  the  needrf  Government  plant  was  permitted  by  the  Secretary  of  War. 
AtlentiOD  is  respectfully  invited  to  Captain  Willard's  report  of  last  year  in  refereum 
totbeadrkntafceaof  tbe  ownership  of  ils  plant  by  the  United  States,  and  to  tbe  increase 
of  tbesMne,  to  the  best  model  of  bar^  for  carrying  stone,  to  the  purchase  of  Illinois 
coal,  and  to  the  building  of  the  new  tow-boats.  The  recommendationsare,  of  coarse,  to 
b«  craaide>«d  la  connection  with  the  amount  of  tbe  next  spproprlation  and  ita  appll- 
catiou. 

Tbe  woridng  drawing  are  prepared  complete  for  two  Iron  and  steel  balled  tow-boats; 
the  me  160  feet  long,  30-feet  beam,  and  6  feet  8  Incfaee  depth  of  hold ;  tbe  other  135 
feel  long,  28-feet  be^,  and  5  feet  bold.  Tboroagh  snrreys  have  been  made  of  the  ez< 
irtanx  iniodea-hnlled  tow-boats,  Uinnetonka,  Ost^la,  and  Emma  Etheridge,  and  draw- 
b|tB  u  (nil  detail  are  made  of  the  fir.it  and  second,  and  those  of  tbe  lost  are  under  way. 
Tbe  exponditorea  for  general  service  are  apportioned  among  the  districts  according  to 
te  woife  done;  thcee  foroatStindrepaiisaud  Tor  care  of  plaotaredivided  equally  among 
tbs  finit,  second,  and  third. 

Tbe  anumnt  available  for  general  service  July  1,  1885,  was  $137,809.08,  of  which  |20,- 
677.75  has  been  expended  and  (17,03(1.80  charged  to  dtstricl«;  (7,600  trauBferred  to 
nm  Point,  $33,900  to  Memphis  Beach,  t29,315.fM  to  Lake  Providenoe  Reach,  |2S0  to 
Tidnborg  Harbor  (Delta  Point),  $4,000  to  New  Orleans  Harbor,  $10,600  to  month  of  Bed 
ffiver,  ana  $1,000  to  Tensas  Front  Levee  (fourth  district). 
The  balMtce  avulable  July  1,  1880,  is  $20,816.89. 

1  prsMDt  herewith  directory  of  the  commission,  with  its  officers  and  districts  under 
imptorement,  estimates  for  general  service  ISSO-'ST,  statement  of  plant,  detailed  stato- 
■mtof  azpeuditorsB  by  the  general  service,  detailed  financial  statement  of  all  expend- 
itDrasfrom  July  1,  1885,  to  June  30.  ISBS,  andageoerol  statement  of  appiopriationsand 
expenditures  from  March  3,  1881,  to  June  30,  188S. 

THE  KISSiaSIPFI  BTVBB  COUHISSION. 

CtL  and  Bvt.  tiai.  Gen.  Quincy  A.  Gillmore,  Coips  of  Engineers,  President,  33  Wast 
Beoston  street,  New  Tork. 

UeuL  Col.  and  Bvt.  Brig.  Gen.  Cyrus  B.  Comstock,  Corps  of  Engineera,  WiUeta 
Point,  New  York  Harbor. 

If^  Charles  B.  Suter,  Corps  of  Engineer^  1415  Washington  avenue.  Saint  Louis. 

Henry  UitcheU,  civil  engineer,  office  U.  S.  Coast  and  Geodetic  Survey,  Washington, 
D.C. 

B.  H.  Harrod,  dvil  engineer,  Cotton  Exchange  Building,  New  Orleans. 

Hon.  Bobert  8.  Taylor,  P.  O.  Bor  1648,  Fort  Wayne,  Ind. 

8l  W.  Pei^uscm,  dvil  engineer,  Greenville,  Miss. 

Csfit,  ^omaa  Tivtle,  Cmpa  of  Engineers,  Secretary,  2838  WaBhington  avenue,  Saint 
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thf:  comuitteeo: 


tssiavcnox. 


MeesD.  Gillmore,  Comntock,  Salei,  and  naiToil. 

C»pt.  ThomaD  TurLle,  CorpA  of  EaginMra,  Secreiary  and  Aa^atant,  3SS3  Olire  s 
Eainil.oiiis. 

Offctrt  of  Carpi  of  Enginetn  in  diarye  of  diMHcU. 


DliCricU. 

ob»|[e. 

leer   la 

Extent  ol 

•ucrict. 

Drs  Molnca  Snpids  lo  Illinois  River _ 

CapL  Ernest  H.  RuflMer.  Qui 
H.J.    Oswald    H.    ErnBl.  c 

bouee,  Saint  Louis.  Mo. 
CapL     Snillh   S.    Lcacb.    c 

bouse.  Cairo.  111.,  and  Klmo 
Capt.  Bmllh  a  L«ch,  m 

slrcet,  Memphis.  T*:nn. 
C-pt.  William  T.  HoHipl],  Me 

Maj^Cliirles  W.  RBymDnd". 

South 
jis.L>. 

jeoe*. 

FlrMdl*lrlct-~01ilo  Itiver  to  foot  of  IsUnd  No.  40. 

Second  district— Foot  of  Isluid  No.  10  (o  Vfhiie 

Fourth  district— Warren  Ion  ta  Head  of  Puses  ... 

180 
48«       ^ 

aeii«ral  «mrfM  eriimn/CT,  188e-'87. 


llcoalbargea 32,000 

13  small  gnowale  barges 34,000 

32  large  guawale  barges 98,000 


RuDDiDg  exptaaee  of  tow-boata: 

Uiadasippi,  eight  months,  at$3,400 27,200 

Minnetonka,  ten  moDtbs,  at  S3.G00 36,  OOO 

New  large  tow-boat,  threemoiithB,atf3,e00 10,800 

NewBmall  tow-boat,  three  months,  at  |2,400 7,200 

600,000  bnabela  IIlitioiB  coal,  t 

1 

Office,  eatariee,  rent,  and  contingencies _.  13,000 

AdnuDiatration  and  inapection 6,000 

Fleet  iiDd  care  of  propertj... 4,000 


1  steamer,  Mississippi (54,000 

1  Btearaer,  Minnetonka 38,000 

1  pnmp-boat , _ _ 900 

1  Btore-boat , 450 

8  sonndiDg-hoatfl 36 

28  barges  (ansb  deck) 3O,2<0 

27  bargee  (low  deck) -,  43,560 

Office  fnmitnre _ 360 

Total  Yalne 165,64« 
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XxptnJUitret  oh  aecaunt  of  approprieiitm  for  improving  Miimiuippi  Bivtr,  no  liml,  front  allot- 
mni  for  general  iervke,  fnm  July  I,  1885,  toJuruZfi,  1636, 

nantuid  ontflt $803  67 

Repairs  to  plant 819  21 

Careof  public properl7 6,330  08 

AdmiaiMiatioD  and  inspection , 604  41 

Offic«  expenses,  rent  and  repairs - — 6,217  B3 

Eipenaefl  deliTerioR  Btone  to  seecod  district 1,3H6  21 

Expenaee  steamer  Miniaippi  on  tour  of  inspection 3,490  95 

EzpeiiM  of  moving  fleet _ 851  91 

Eztntofdinaiy  expenae  in  bTeakingnpof  ice 378  78 

Ecacoii^  Imi^  from  Ice  in  winter  of  ]S85-'86 93  00 

Extraoidfuaiy  expense  dnring  dispernoD  of  fleet  by  tornado  in  May,  1886.. .  271  62 

Towage  and  truwponation 117  40 

Ttotal 20,527  75 

Ttke  above  eipenditurea  aie  ^portioned  aa  follows: 

To  firKt  district 5,178  53 

To  second  district 6,664  73 

Tothini  dUtrict 5,178  54 

To  fourth  district 116  00 

Dnapportioned _..  3,490  95 

Total 20,527  76 

Finanwa  sUiimetd,  Jidg  1,  1885,  to  June  30,  1886. 
General  Seirice; 

Available  Jnly  1,  1885  - 1127.809  08 

Transfeti^d  to  first  district _..      $7,600  00 

Tianafeired  to  second  district 33,900  00 

Tranaferred  to  third  district 20,466  04 

Transferred  to  roari,h  district 15,500  00 

Expenditures  appoTtioned  to  J nne  30 17,036  80 

103, 501  84 

Balance 24,307  84 

UnappOTtioned  expenditare  fonrtb  qniuter,  1885 .--         3,490  95 

Balance  in  Tieasorr 15,026  87 

Bslan<»  in  lumd 6, 790  02 

20, 816  80 

D«s  Moines  Bapids  to  Illinois  River: 

Avwlable  J0I7 1, 1885 80,768  05 

Received  fiom  sale  of  Itael  .- 78  75 

86, 836  80 

Expended 59,007  74 

Balance  in  Treasmy _ 15,000  00 

Balance  in  liand 12,829  06 

27,829  OS 

miooia  River  to  Ctaa  River  and  protection  of  Ibe  eaateily 
bank  of  th«  Miannippi  near  Cairo: 

Available  Joly  1,  1885 112,860  03 

Becuved  fromsale  of  itael . 66  17 

112,910  20 

Expended,  Ulinoii  River  to  OUo  River.... ....      66, 179  29 

Expendsd,  Caiio 5,427  26 

71, 606  55 

Balance  in  Treasury . 40,000  00 

Balance  in  band 1,309  66 

41,309  66 
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Now  Madrid  Beach. 

ti.tSB» 

(Tniufemd  U  Plun  E^int  BmA). 
Plum  Point  Beach: 

AwiUWe  jQly  1,  1885 _ 

116,505  11 

-      6,178  53 

31, GIB  a 

1,537  01 

fiaiDtFrands  Front  (Brat  district}: 

I2«a 

(Transferred  to  Plnm  Point  Beach). 
ATBilahleJQiy  1.1885 

69  M 

40,540fi 

l.«10  00 

BalaiwB  in  TnasQTy — 

6,603  11 

i,44ia 

Uemphia  Harbor: 

Expended 

210  00 

B-Unn.   (n   l,»n.l 

i.ma 

Saint  Fiancis  Front  (seoood  diatrid): 

(Allotment  expended  befon  July  1, 1885.) 

Bnivej  of  Helena  Beach: 

(AUotment  expended  Jul;  1,  1885.) 

Xake  Providence  Beach: 


:":::      tsts 

DiawnfiomTieamiryfbrgeDernl  service 

6, 17B64 

66,713  8) 

48,718  98 

60,718  « 

Balance  in  hand  .:. 

2,761  81 

6, 996  85 

Tickshnrg  Harbor  (druil^ng): 

(Allotment  expended  before  July  1, 1835.) 
Vidcsbnrg  Harbor  (Delta  Point): 

Available  July  1,  1885 

Trauaferred  from  general  aeivice 


Expended - 3,B7ig 

Balance  in  hand . . ..  .^.  W* 
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Burej  oT  Unleraad  FnmtB  (third  district) : 
(AUotment  expended  befbre  J11I7  1,  188S.) 

CboctaiT  Bend  Barrey: 

(AUotmoat  expended  befoie  Jalj  1,  1835.) 

K«w  Odeans  Harbor; 

AnUable  Jnly  1,  1885 $596  67 

TnUHftncdfrom  genenl  oervJoe 4,000  00 

fnnaftoied  &am  earve;  Cabitt'a  Omp _. 16S  96 

Tiansfeindlrom levee AtehKQdiiTK Front 1,400  00 

9a,  159  43 

Expended 4,151  78 

BtJance  in  band .- - 3,007  63 

Heath  or  Had  Birer: 

ATBilable.Jnly  1,  1885 3,810  08 

Dnwnfromtreasniy  for  general  aerWce 115  00 

TnnaTeiTed  from  Keneral  serrke 10,500  00 

TnuwAned  from  leveea  Atch&M«ra  Front -        1,400  00 

16,831  08 

Expended 11,466  65 

Balance  in  Treararr 3,600  00 

Baknceinband - 884  43 

4, 364  43 

Natclie*  and  Tidalia: 

AnOlAble  July  1,1886 1,625  OS 

Expended - 625  30 

B»l«Doe  in  bMtd 1,  000  66 

Obeemtioiu  at  CarroUton: 

(Allotment  expended  before  Jnly  1, 1889.) 

Barrey  <^  Uolereed  Fnmta  (Ibnitta  district): 
~    (AUotment  expended  before  Jnly  1, 1889.) 

Swrey  oC  CnUU'a  G«p: 

AnUable  Jnly  1. 1S86. _ 163  8B 

(Tnoefwred  to  N.  O.  Uaibor.) 
Lercee,  (aecond  district): 

iFiHO*  Avnf. — Allotment  expended  befbre  Jnly  1,  1885.) 
Ltrng  Xdibe.— Allotment  expended  before  Jnly  1,  1885.) 

LereM  (tbiid  district): 
TcMM  Front: 

AtidlaWe  July  1, 1886 S2  S6 

TraiMfeTTed  from  l«ke  Providenoe .        3,000  00        2,032  36 

Expended 32  28 

Balance  in  band 2,000  00 

Tozoo  Front; 

AvaUable  Jnly  1, 1885. .- _ 174  55 

Expended 3  60 

Tr&naferred  to  Lolie  Fraridenoe __.. 171  05  174  55 


lO/tmm  ArJb— Allotmeot  expended  before  Jnly  1, 1886.) 
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LsTcea  (foortb  district): 

11,400  00 
1,400  DO 
3,400  00 
2,784  72 

6,984  72 

611  78 
3,400  00 
1,000  t)6 

TflDMB  Front: 
ATaUable  July  1, 1885 „.. 

6.011  78 

1,000  00 
413  12 

1,413  73 

10,314  64 
3,000  00 
1,000  00 

TTauaferred  from  Eeoeral  serrim 

13,314  84 

171  05 
1,400  00 
1,400  00 
8,418  52 

Expended.      . 

9,389  57 
3,925  m 

BftlMioe  in  Tteatntrr 

Balance  in  band 

1,000  00 
2,925  07 

389,ffTS  06 
220  34 

390,198  39 

Expended 

Balance  anulable  Joly  1, 1886,  to  meet  liabiliUesand  tocany  w  work 
under  the  Migiissippi  River  Commissiwi - 

115,871  50 

SUUoHent  of  fund*  avaSiMe  for  iwiproving  ITiatuappi  Biver,  from  March  3,  1881,  ta  Jamt 
30,1886. 

ActorMftMhS.  1881 *1,000,000  00 

Actof  Aognst  3,  1882 4.123,000  00 

ActorJuiiurjig,  1884- 1,000,000  00 

ActofJnlyS,  1884, 1caB$5,O00tran8teiTed  to  snag-boat  Mrrice. 2,065,000  00 

Total  specific  appropriations , _ 6,188,000  00 

Balances  lh>m  fonnerappTopriatioiisapptied  to  works  be- 
low Cairo  Qoder  act  of  Angost  2,  1883,  less  $123.42, 
reverted  to  TreasaTj. $272,504  90 

Same  for  works  above  Cairo,  andernct  of  Jnly  5,  1884,.      32,633  53 


e  available  Jnly  1,  1B86 >.     115.871  W 
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UKHtT  OF  CAPTAIK   E.   H.  BDTFKEB,  COBPS   OF    ENGINEEBS,  UPON    THB   lUPBOTK- 

mvT  OP  TSB  Hiasiaeipi-i  biveb  between  the  dib  uoineb  rapids  axd  the 

WXnrH  OF  THE  ILLINOIS  BITBR. 

United  States  Enoinebb  Office, 

Quiney,  Jtt.,  July  20,  188G. 

8ib:  I  h«T«  the  honor  to  sabmit  the  fotlowiag  report  of  opentions  for  the  improve- 
HBttrf'  the  Misi^ppi  River  frDin  the  D«e  Hoioes  Rapids  to  the  month  oT  the  Illinoifl 
Rhm,  nUnoie  and  MUennri,  for  fiscal  yew  eodinj;  Jaao  30,  1830. 

Hinog  made  a  peisooal  inspection  or  the  district,  fh>m  the  2id  to  the  26th  Jnne,  Mid 
euiained  the  condiCloa  of  all  works  of  constractloD,  and  also  the  needs  of  Tarious 
pnnti  of  bad  naviipitioQ,  1  recommended  that  the  flrat  work  to  be  done  be  the  repair  of 
Uine  closing  dams  at  and  near  Slim  laland,  which  were  put  in  in  18T9,  and  now  needed 
(tnHidentble  lepair  in  otder  to  maintain  Uie  existing  good  cooditioa  of  tbe  cbannel  and 
riKT  in  thi«  vidnit  J. 

PmioiiB  to  doing  this  it  was  fonnd  necessiTj  to  repwr  a  break  in  the  shore  proteetioa 
■ad  cHt  eod  of  Uie  doeing  dam  at  Denmark  Island,  covering  a  distance  of  487  feet. 


StaoB cuinc  yards..     I,23ae9 

BtMh - do 970.61 

Itel  easts  $2,089.02,  or  about  $0.94G  per  cabic  jard. 

The  n^a^  of  the  closing  dam  between  Carroll  and  Coon  Islands,  consisting  of 
Mnortbtning  the  shore  protectioo,  and  raising  the  dam  to  G  feet  above  low  water,  wero 
MB^etcd  in  Jnly. 

Material  lard, 

Stooe cnbio  yards..     2,383.4S 

Bnrii do 1,670.00 


Totd  eoat,  93,681.20,  or  about  10.908  per  cubic  yard. 

IV  i^niiB  to  tbe  cloaine  dam  between  Canoll  Island  and  the  Illiooia  shor 
nular  in  character  to  the  last  described.    Began  in  July,  finished  in  August. 

Uaierial  lued. 


etOM — ..cubic  yards..  4,846.44 

BibA - - .» do..  2,005.06 

Piil«s number..        1,592 

Total  cost  97,212.98,  or  abont  fl.052  per  cubic  yard. 

Hw  repairs  to  the  closing  dam  between  Slim  Ishind  and  the  Missouri  shore,  similarin 
dooMter  to  the  above,  were  begun  August  29,  and  completed  in  September. 

Maieriai  uted. 


Poles - nnmber—  1,290 

Total  CMt,  $4,566.96,  or  about  {0.910  per  cubic  yard. 

Oa  September  20  a  eloeing  dam  was  be^on  across  Westport  Chute,  about  800  foet 
tcbw  the  bead  of  tbe  i^and.  Tbedamisabont  1,100  feet  long,  and  consists  ofa  brush 
dl  00  (set  wide,  weighted  with  gravel,  dredged  near  Hambnrg,  and  on  this  a  dam  com- 
Iwcdt^^tKiMte  layers  ofgravel  and  stone.  Shore  protections  oa  Westport  Island  800 
leet  in  Iei^[th,  uid  500  feet  oa  the  Mismuri  shore,  were  also  placed.  The  dam  was 
BMily  eompleted  by  the  end  of  October,  and  low  water  forced  a  sospenaion  or  work. 

Mnterial  v»ed. 

StDoe _ cabic  yards..  7,  413.72 

flndii _ _ do-.  4,248.88 

Polw -. ..number..         2,465 

Dredged  material,  cubic  yards  0,928  of  which  probably  one-half  may  be  considered  as 
—     '     'nthedam.    Total  amount  of  nwterial  in  thedam,  16,600  cabicyards.    Cost 


CoQt^lc 
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of  dredged  DuteriftI,  (0.094  percabic  jaid;  cost  of  itone  and  brash,  S0.8I1  pa-  caUt 
7ud;  toul  oast  f>rtlw  work,  $10,409.45. 

On  October  22  •  btginning  WM  made  towards  a  cloainx-dani  acron  Uie  nmallchntebe- 
tweea  North  and  Soath  FriU  lalands.  TfaU  dam  is  about  420  feet  long,  of  the  mm 
constraction  aa  that  at  Weatport  Chate,  but  there  being  no  gravel  withui  a  iiaiMaaWi 
dbtance  bnuh  waa  nsed  in  the  bodj  of  the  dam.  Protection  on  North  Fritt  200  feet  ia 
length,  and  on  SoDth  Fritz  150  feet  below  the  dam  and  450  aroand  the  head  of  tfaa 
ialimd.  This  dam  was  oompleted  ia  great  part  and  the  fleet  left  November  31  for  Cm- 
ciiiDati  Landing. 

Baiaing  the  crasl  and  additional  material  are  needed  on  the  HiekoiT  Idaod  Dam. 

Maitiial  Mtd. 

Stone - cobic  yards—  3,SS&!6 

Bnuh do-  l,B4a« 

Folea nnmber,,        1.028 

Total  cost,  (4,101.51,  or  ahont  (0.83  per  cnhic  jwd. 

The  revetment  at  CinclanatL  Landing,  hastily  and  temporarily  put  in  in  IBTO,  ba 
never  been  completed,  and  an  attempt  was  made  to  do  as  mnuh  as  poasible  before  eold 
weather  stopped  operations,     iloat  of  the  work  was  riprapping  nmply,  bat  braata  wh 

Hm  old  work  has  been  fiurly  connected,  and  will  now  stand. 
MaUrialiutd. 

Sttme cubic  yards—  IRS 

Brash.. do,.  961 

Poles , nambei—  STl 

Total  cost,  $1,<50.05,  or  abont  (0.845  per  cnble  yard.  . 

DBEDOINO  OPEBATIONa 

Hm  contract  tor  dredging  in  Qaincy  Bay  was  completed  early  in  Angost  by  tbeea»  | 
tractor,  H.  B.  Brown. 

Daring  Uie  execntioD  of  this  contract  there  have  been  dredged  in  Qaincy  Bay,  ptino- 
pally  ttam  the  bar  at  the  moathof  Whipple  Creek,  81,117,14  cabic  yards  of  material 
at]4ceot8per  cable  ^ord,  giving  a  total  coat  of  (11,504.80.  The  inspector's  salary  sod 
the  espenaes  of  certain  protection  work  done  at  the  month  of  the  creek  to  restrain  ill 
floods,  amounted  to  (11)1)4.75,  making  (12,490.55  for  the  cost  of  the  improvement  of 
Qaincy  Bay,  and  covering,  within  45  cents,  the  original  allotment  for  thatparpose,  mads 
to  conform  to  the  clause  in  the  appropriation  hill.  To  the  channel  cat  through  the  bat 
tbe  ]ow-wat«r  season  did  no  danugo.  but  the  high  water  of  the  spring  completely  re-  , 
formed  the  bar.     No  channel  is  found  there  now. 

HICKOHT  CHUTE. 

It  baviDB  been  reported  to  me  that  only  4.3  feet  was  foaad  on  the  bar  at  the  foot  of 
ElAory  Chnte,  the  dredge,  launch,  and  damps  were  seot  there  from  Westport  Qnte. 
November  22,  and  the  channel  was  widenml  aad  deepened  as  a  temporary  leltef 
Amount  dredged,  4,810.44  cubio  yards;  cost,  (232.46,  incladingonly  the  actual  espenw 
Ibr  the  actnal  time. 

WYACOKDA  DAB. 

This  bar  had  only  4.S  feet  at  the  lowest  sti^,  and  was  the  most  important  and  d>f- 
flcnlt  question  in  the  district.  A  wing-dam  built  above  it  in  1834,  and  a  clonng-dm 
from  tbe  island  opposite  lot  Graoge  to  tbe  llUnois  shore,l>nilt  in  1884,  below  the  tv. 
and  a  channel  dndged  tbiuagh  the  bar  in  1834,  did  not  seem  to  give  a  permanent  rr- 
lief. 

It  was  noticed  from  the  surveys,  however,  made  In  the  fall  of  1 884,  spring  and  &U  of 
1S85,  that  the  deep  cnrves  seemed  inclined  to  work  down  tlirough  the  bar  so  as  to  gi't 
a  channel  where  wanted;  and  to  test  it  tharou;{hIy  the  dred>;e,  lonncb.  and  dumps  wen 
sent  thei«  so  as  to  begin  work  November  2  on  the  down-river  aide  of  tbe  bar .  Wcik 
was  coatinned  witboat  interruption  natil  November  20,  when  this  plant  was  laid  up 
for  the  winter.  Beginning  at  a  point  •□  the  upper  end  of  the  cut,  whore  there  was  « 
depth  of  3  feet  below  low  water,  an  area  was  excavated  to  a  depth  of  4  feet  below  Id'  ' 
water,  abont  245  feet  wide,  and  long  enoogh  to  connect  the  similar  cnrvea  above  and 
below  the  bar.    Seven  and  a  half  cats  were  tqode,  aqd  thq  average  length  was  aboat 
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1,000  AeL  Sosw  filling  oconrred  »t  flrat,  later  but  tittle  iras  noticed,  and  to  date  it  ap- 
peals to  be  able  to  acoDr  oat  •■  bat  ■«  filled.  Hm  set  or  the  cnrreat  is  entirelj  tbat 
m^  now,  the  old  ctossiag  filliDgap,and  this  chumel  baa  been  mainlained  aod  ia  now 

Xobl  mataruU  dredged,  16,696.06  cable  yards.  A.rerBge  amount  dredged  pet  day, 
],(n7.2  cabio  yards. 

Total  expoDaes  of  the  plant  wbile  engaged  apon  thia  work  nod  of  tbe  Coal  BlaH  Ibr 
towage,  (1,023.79.     Average  cost  per  cable  yard  excavated,  $t).U6I3, 

In  tbe  Bpriog,  as  aoon  as  tbe  weatber  wonid  permit,  ariaagemcnts  were  made,  in  ao- 
CDidance  witb  •[proved  plans,  for  beginning  work  on  tbe  rep:iir  of  tbe  diin  at  Oyster 
Island,  opposite  La  Grange. 

A  pacty  was  sent  out  to  cut  brush  on  Cottonwood  Island,  March  18.  On  March  23 
baigea  were  towed  up  to  LaOraugeaudlefttobeloaded  with  stone,  and  on  therollowlog 
dkv  (bne  mooriug  mats  weresanlcabore  the  break  in  tbU  dnm,  Theopeuingnasroond 
to  be  sbont  80  feet  wide  on  top  and  worn  to  »  depth  of  i:i  feet  below  low  water,  a  good 
)^«m  120  feet  long  was  put  1q  to  begin  witb,  and  the  gap  was  then  Bubstantlally  filled 
apwitb  rock  and  brush  to  a  height  of  5.6  feet  above  low  water,  having  a  width  ofaboot 
8  leet  on  top.  In  addition  a  suffident  qoantity  of  rock  was  deposited  on  the  dam  for- 
moly  boilt  for  a  distance  of  about  30  feet  ont  from  each  end  of  Mie  place  repaired  io 
raise  tbe  whole  to  grade. 

Tbe  whole  was  completed  Hareb  30,  and  the  fleet  letimed  (o  Qnin^  and  laid  np 
(m  accDant  of  high  water. 

Anonni  of  material  put  in. 

Sime . cable  yards..  1,101 

Kosli - - do-,.     711 

Alter  thia  no  work  of  oonstruction  was  done  except  the  repnU  of  a  break  40  feet  wide 
and  23  feet  deep,  at  a  14-fbot  stage,  in  the  brush-fence  dam  opposite  Quincy.  This  irtta 
donebydrivinga  row  of  piles  4reet  apart,  and  archingup  stream  and  aronnd  tbe  break; 
luats  of  poles  were  sunk  on  the  np-streum  side  so  as  to  reach  sufflclcnlly  high  ou  the 
jiilea,  then  fascines  were  sunk  perpend loiil&rly,  close  together,  biitt-euds.  down  on  the 
Mppet  aide  of  tbe  pole  work;  and  finally,  a  mat  70  feet  lt»ig  was  sank  close  to  and  at 
tbe  i^pttr  nde  of  the  mended  gap  and  for  the  full  length  of  the  new  work.  A  second 
^tMiUMcted  this  with  the  piles  for  a  Idngth  of  40  feet.  The  whale  was  well  rocked. 
Bomie  otiier  weak  places  in  the  dam  were  suitably  atrengtheoed. 

IWal  time  occupied  on  the  work days..      6} 

TtiM  distance  tan  by  steam-launch .miles..    79 

Total  atone  in  place . cabio  yards..  230} 

Total  bmah  in  place do 120* 

Total  piles  driven nnmber..    10 

Tbtoaghout  the  year  tbe  natigable  channel  has  ooatinned  ^ood;  no  detentlm  In  na*- 
lotion  has  oocatred  except  when  and  where  mentioned  in  this  t^rt. 

Fitumeial  ilaintad. 

A»^I»MeJalyl,  1B85 186,758  05 

BecelTed  from  sale  fOel - 78  75 

Etpmded  July  1, 1885,  to  July  1, 1880 - 5o',007  74 

BabnoearaiUble  July  1,  18S6 37,829  06 

Balaoce  in  Treasniy ,.—.._ .... 15,000  00 

Balance  in  band 12,839  06 

37,839  06 

Teiy  TC^MctftiUy,  yoni  obedient  aerrant, 

E.  H.  RUFFNER, 

Cofiain  of  E»gineen> . 
OdL  QumCY  A.  OlLLIlOKK,     . 

Cmj»  tf  Enghutn,  Frenieta  Muitiippi  Sleer  Oommt»»io», 
8872  JfiNO  87 171 
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ApproximaU  valat  of  plaitl  beloni/iiij  to  Iht  UniUd  State*  and  tued  «pa»  the  i^i  uirw^ 
of  the  Miuimippi  kivcr,  frawi  Da  Motnet  Bapidt  to  ilie  movih  of  tit  lllmoit  MUw. 
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APPENDIX  D. 

BKPOBT  or   UAJOB  O.    H.    ESN8T,    COBFS   OF   KNOINEKBS,  UPOIT  THK  DfPBOTDini 

OF  THE  HISSI3SIFPI   BITBB,   BBTffEEM  THK  UOOTHS  OF  TBB    ILLUIOIS   AKD 

BITEBS. 

Dkitbd  States  Evoinbeb's  Office 
Saint  Lmtit,  Mo..  JkIj  23,  IG 
COLOSBL:  I  have  tlie  honor  to  sabmit  the  rollowmg  report  apon  tlio  improTCowDt  rf 
the  Miaeissippi  Biver  between  the  Illinou  and  Ohio  rivers,  for  the  Cacal  year  endioi 
June  30, 186(1. 

At  the  date  or  mj  last  report  work  in  the  Geld  was  Bospeoded;  fbrwaatof  ftaads  IHtli 
was  done  daring  the  year.  Some  exteDsioiu  and  leptiri  wer«  made  at  Iloiaetail,  Twit 
Hollows,  east  side;  PullUght,  Cbesley  lalimd,  and  Jim  Smitha. 

HOBSETAIL. 

Work  at  this  place  was  resnmed  October  B.  All  of  the  old  work  was  in  Teiy  goil 
condition,  with  the  eiception  of  a  small  break  in  hnrdle  No.  27),  near  its  onta  e*L 
A  heavy  fill  bad  been  made  over  all  the  Bpaoe  protected  b.v  the  bardies  constracted  ii 
the  spring.  The  bead  of  C^ttoH'b  Island,  however,  hod  suffered  heavy  erosion,  kariqc 
the  outer  end  of  the  hurdle,  which  formerly  connected  it  with  the  Illinois  BbM«,  «- 
poeed.  It  was  necesmiy  to  extend  this  hurdle  to  a  new  Junction  with  the  island,  toM- 
pair  No.  27}.  and  to  raise  the  wattling  of  the  now  hardlee,  which  bad  been  tefiat  8 
feet  standard  gaoge,  to  the  fnll  height  of  Ihe  pilw.  By  the  2&th  of  November,  «bM 
Operations  were  snspended,  most  of  this  work  had  been  accomplished. 

The  Carroll's  Island  hurdle  was  extended  2,3(W  feet,  Ihe  wattlioK  was  carried  iv  1* 
the  B-foot  stage  upon  the  new  portion,  and  was  completed  to  the  beigbt  of  the  pW 
npon  the  portion  formerly  constrncted.  Wattling  waa  placed  in  hurdles  27J,  SSJ,  O, 
and  32  to  fall  height  except  for  a  abort  distance,  125  to  150  feot  IJoin  the  outer  (M  «/ 
each,  where  it  was  left  at  the  8- foot  stage. 

All  of  these  new  hnrdles  suffered  some  damage  during  the  winter  and  the  snheeqiMot 
high  wator,  bat  to  all  ex(^epl  the  Carroll's  Island  hurdle  the  damages  were  slight,  UioG 
limited  to  the  overtnrniog  of  a  few  piles  at  the  outer  ends.  A  breach  950  feet  loog 
was  made  in  the  Curoll's  Island  hnrdle,  the  piles  being  fixed  in  heavy  ice  and  lifted  oat 
of  position  on  the  rise  of  over  12  feet,  which  occurred  dnring  the  winter.  KotliiBg 
could  be  done  to  repair  tbeoe  damages  for  want  of  funds.  Over  all  the  reclaimed  UM 
at  Honetail,  on  both  sides  of  the  river,  the  growth  of  the  new  baaka  has  continued  in  ■ 
BBtiafactory  manner,  the  area  u))on  which  willows  are  growing  being  larj^ly  incRssid.  ■ 

The  least  depth  of  water  in  the  channel  reported  during  the  year  was  lOj  feet 

TWIN  HOLLOWS,  KABT  SIDE.  ; 

At  two  places,  near  Stations  76  and  81  respectively,  where  the  bank  protactiaa  bi  1 
boen  carried  to  a  height  of  8  feet  above  standard  low  water,  the  high  water  of  Uw  l^**  | 
Tions  snromer  had  caused  some  erosion,  getting  in  behind  the  mattress  work.  TheP'O'  ; 
tection  was  partially  repaired  at  these  places  daring  October  and  November,  w  i 
fhrttaer  work  is  required  near  Station  81,  which  lack  of  funds  baa  prevented.  i 

FULLTIGHT.  ! 

The  wattlin;;  of  the  primary  hnrdle  and  of  secondary  hardle  No.  1  was  raised  INB 
tbe  height  8  feet  above  standard  low  water  to  tho  bcight  ia'fi.-et  above  the  sainepliB>.  j 
The  work  waa  began  November  S3  and  cumpleted  November  28.  \ 

During  the  winter  and  subsequent  high  water  about  850  feet  of  tlie  pfimary  hiudli 
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nscairied  amy,  and  sbont  15  feet  ftom  the  oater  wids  of  each  Noa.  1,  2,  and  4.    A 
lirec  iocreaw  b\n  been  made  to  the  depoaita  formerljr  aecared. 
TH  least  depth  of  water  in  the  ohanael  io  this  Tidnitr  iepoit«d  daring  the  ywr  was 


Tbahntdle  constraeted  in  1883,  (o  oloae  the  chate  weat  of  the  ialand,  had  been  oon- 
ridenbl7damag«d,  aodbad  biled  to acoomplisbita object  Anewhoidle,  located abont 
175  Aet  aboT*  the  old  one,  was  began  in  October  and  completed  «ulr  in  November,  ita 
knglh  bdsg  aboat  S70  feet.  Daring  the  winter  a  brcadi  at>oat  175  foet  long  waa  made 
sen  the  middle  of  the  haidle  bj  ice.  Except  oppoaito  this  breach  there  taa  t>een  a 
hear;  depoait  of  Bol  id  matter. 

jm  BXiTH'a 

Tbe  lai^  Oil  ooaed  doling  the  summer  bj  the  hordlee  which  had  recently  been  oon- 
■tmcted  jnstified  raiains  the  watHing,  which  was  left  at  8  feet  standard  gaoge,  to  the 
Ildl  bidght  of  tlie  ^ea.  Thia  was  done  during  October  and  Norember.  Jnat  abore  the 
|itaiir7  hnrdle,  where  it  join*  the  Dlinob  shore,  the  bank  was  catting,  and  leqnired 
intection.  As  time  and  means  were  botb  wanting  to  make  that  complete,  onl;  a  teoi- 
ponrf  protection  eonld  he  placed.  A  mattiea  300  feet  long  and  75  feet  wide  was  fabri- 
mDei,  and  sunk  with  ita  inner  edge  8  feet  above  loir>w«ter  mark,  and  some  riprap  waa 
dmeited  upon  the  bank  at  higher  levels. 

Diuliv  the  winter  and  the  eabseqaent  high  water  the  hardlea  enffered  some  alight 
iuuge,  alxmt  5  per  cent,  being  carried  away.    Very  large  depodia  have  been  secored. 

Hm  least  depth  of  water  in  tbe  channel  in  this  vicinity  reported  daring  the  year  w« 
Sfeet 

KQUIPUEtlT. 

On  Saturday,  Febroary  13,  the  fleet,  ooDsisting  of  71  pieces,  which  was  In  wint«r  fcu- 
bn  in  rear  of  Ckrroirs  laUud,  abont  13  milea  from  Saint  Loois,  was  torn  ftom  its  moor- 
kigs  by  floating  ioe  and  carried  down  the  river.    Some  of  the  piecea  were  snnk  and  others 
!IUBiged.    The  veesels  kat  were: 
Kcamer  A.  A.  Hamplirrys,  valued  at  (after  dednctiog  valne  of  machinery 

1   wd  other  property  saved) .— _ ,.  112,163  *8 

ndhnllof  steamer  Anita,  vslnedat . . 

"-'     "  6,383  44 

~ 650  00 

J- 1,415  84 

1,502  27 

16  11 

30  19 

SIQ  00 

- 819  00 

200  00 


c  eicavator.- 

mlaonch  Florence 

Rceting  ways  fi>T  malUeasU— 

PUBdriTerNo.21 

One  skiff _ 

Q1UIta^b(at  No.  14 

<io»rtfi-bost  No.  6 


1.  10- 


BBjeNo.  2L - - .., 

Krchmge  fiats  (old  coal  borges) 

nhs loaded  npon  bargee  33  and  30  were  lost,  valued  at 3,336  83 

lad  opoa  the  other  veesels  were  lost  tools  and  appliances  and  t>oardiag  oat- 

flt,compnsing  alaigennmber  of  articles,  valued  at _ 1,927  88 

ui  cxpeoae  of  recovering  the  property  and  towing  it  to  harbor  at  White 

HoasB,incladiagdock^aadrepalraof  threehalls,  were 10,435  93 

Making  Hie  tetallosB  from  the  disBBter  of  FebmorylS.. 42,625  03 

Apprmcanata  mlea  a/ plant. 


CU-. 

Talae. 

OteM. 

TaliM. 

fSS^"^"::™: 

■u,sn» 

1,3S7W 

«!! 

TwT^'I^Ki;:::.:-;::;::™: 

^^L^" 

asoei 
u.sn«o 

L»^^-~-"~  " 

E£SSE'n?.;s5r::!!^_i:i™."r 

•rmii..;;: " '.;'  .„  .... 
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■ATtSABUt  DEPTH  BCrWZKN  aAUTT  LOOIB  ASV  OAIXa 

Tb«1«Mt  dqtth  fonod  in  th«  idiuinel  betirMS  Saint  Lonis  anil  Ouro,  as  reported  by 
pilots,  was  5J  feet,  and  wob  foand  at  Hercnloueum.  A  deptb  of  bat  G)  feet  was  taatut 
at  Mar;  Rirer,  Devil's  Island,  Jacket  Pattern,  BoSUo  Island,  and  &iladln  Towbead. 
Tbe  least  depth  found  foi  tbe  diatanne  of  22  miles  below  Saint  Louis,  ovei  wliicfa  the 
votIcb  of  impro*emeDt  bare  extended,  was  8  ftet,  »nd  was  fonnd  at  Jim  Smitb'a. 

JToagr  t(d(«M««(. 

July  1, 1885,  amount  aTailoble .. . ..................... $106,673  &1 

MiBcelioDeoas  receipta . — .. S6  11 

Total - 106,630  06 

Jnly  1,  1B86,  amouDt  expended  dnriog  fiscal  jear,  exclnaiTe  <^  ontotand- 

ing liabilities  July  1,  1885 _ 65,^0  « 

Jnly  1,  ISSG,  outstanding  liabiliUes ^141  Si 

70,4S1  HG 

'July  1, 1886.  amonnt  ftrailablo J. .... 38, 1C8  13 

Very  respectfully,  yonr  obedient  Mrranli 

O.  H.  EBim, 
ifif^  «f  Emgimeen. 
CoL  Q.  A.  OiLLUOBB,  I 

Gtr^  <if  EagiiKtn,  U.  8.  A., 

rraidcat  Mi«aiai!ppi  River  Qom»u»av>n.  | 


United  States  Ehoineeb  Orncs, 

Maa^ut,  Tool.,  Juif  30,  1886. 

6ib:  I  bare  tbe  bonor  to  sabmit  tbe  following  report  opiHi  the  nark  of  improTini 
UlasinippiRiveT,flntdistrict,fbrtb0fl8calyeaiendiiig  JoneSO,  1886.  ThepenodfiiNn 
July  1,  1885,  to  December  1,  1885,  bas  alnady  been  treated  in  a  snpplementaJ  repati 
(see  Ex.  Doc  No.  38.  H.  of  R.,  49th  Cong.,  Istsesuon),  and  tbedescriptiTepart  of  Um 
report  will  begin  with  tbe  latter  date. 

The  only  worli  done  dnring  the  period  was  tbe  repair  of  a  small  gw  at  the  jonctiiMi 
of  Osceola  No.  4  and  Osceola-Bnllerton  dikes.  This  coiser  prcyected  into  tbe  ii«ei, 
and  bod  suffered  from  the  Impact  of  drift.  Finally  a  mo  of  ice,  In  Jannai;,  1B86;  car- 
ried away  the  wreck  and  a  channel  cnt  through  the  bar  from  tbe  angle  of  tbe  dil:e9 
directly  toward  the  bead  of  BallerUin  Chnte.  Anticipating  a  dangerous  increaseol  tiie 
wrasBoroontheBnllertoi)  dikes  if  this  action  continned,  it  nw  decided  to  cloae  tlie);ap. 
The  work  was  done  in  February  and  Harcb  of  the  present  year.  It  involved  tbe  dliv- 
Ing  of  75  piles  and  the  placing  of  46  riders  and  braces  and  a  foot  mat  65  hy  175  feeL 
Ezclnsive  of  the  vnlne  of  materials  on  band,  the  eipenditarea  were  (551 .26. 

Tbe  eOects  were  immediate  and  enbetantial.  Before  tbe  work  was  finished  deposila 
b^no,  and  when  the  bat  was  next  exposed  tbe  depression  was  entirely  obliterated. 

Allothereip^ditnreewere  for  the  care  and  prceervation  of  the  large  amonnt  of  pabBe 
pn^er^  lying  idl^  and  for  tba  performance  of  routine  offioe  work.  The  floating  and 
otherpiopo^  pertauiing  to  tbe  first  and  second  disMcta  wasoollected  in  BaUwt«D  Cbatw, 
on  tbe  Plam  Point  Reach,  and  placed  in  charge  of  a  force  Just  ea£Bcient  to  meet  tbe  ordi- 
nary exigendes  of  river  and  weatber,  and  te  pve  an  efficient  protection  rrom  fire. 
When  tbe  conditions  wete  favorable  then  was  a  alight  excess  both  of  mccbsaical  and 
mannal  labor,  which  was  utilized  in  sach  repairs  to  the  various  boats  as  were  meet  n^ 
cnUy  necessary.  The  principal  item  of  repairs  was  the  recoiking  or  the  bottoms  of  all 
tbe  tMigeaand  someoflheheavierpiecea.  A  sabatitnte  for  a  lifting  dock  wasimproviaed 
ftom  boats  and  materials  on  band  and  73  pieces  were  calked  at  a  less  expense,  indodins 
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Um  ooostructioD  and  opeiutton  of  tbedock,  tbanwoald  bavesafficed  to  merolr  ton  them 
to  the  nearest  ship-jard  and  bock. 

All  work  was  done  by  hired  labor  and  the  purchitse  of  nuteriida  in  open  market,  the 
<liuntiti«a  denied  and  the  circatostances  attending  their  porchaae  making  it  more  ad- 
TantjigeoDS  Ibr  the  GoTemment  to  procnre  tliem  in  that  wnj. 
Tbedamage  to  workasince  December  1,  1885,  Is  as  falloirs: 

A  ran  of  Iwarj  ice  Jonnary  11-18  injored  the  central  portion  of  the  Gold  Dnat  main 
dika,  Eariy  in  Pebrnary  a  second  mn  of  lee  inflicted  similar  damage  Dpoa  the  loner 
part  of  this  dike.  ThepUesof  the  front  low  were  cat  otF  at  the  ice  level.  At  Brst  the 
lideis  and  braces  remained  in  position,  bnt  they  have  gradually  broken  down,  nntil 
now  the  dike  has  no  reeisting  power  above  the  IS-foot  plane.  The  stamps  of  the  piLea 
are  in  place  and  they  hold  the  foot-mats  tecorely.  None  of  the  depasits  beretnlbre 
aecored  by  this  dike  are  as  yet  Jeopardized,  nor  will  fntare  results  be  appreciably  in- 
floeneed  by  the  damage  done  to  it. 

The  natnr«  of  the  iqjoriee  indicate  that  they  were  mode  ptmible  by  the  rotten  cotton- 
wood  ^cfl  If  the  material  had  been  newer  or  better  the  damage  wonld  have  been 
anch  leas.  The  first  of  these  runs  of  ice  carried  away  the  comer  of  the  Osceola  No.  4 
and  OBCe))I»-Biillertan  dikes,  which  was  repaired  as  above  stated. 

Early  in  tiie  month  of  April,  with  the  river  at  an  overflow  stage,  Osceola  Cra«-dlka 
Ko.  3  brok«  in  three  places.  Tbo  large  aecumnlation  of  drift  hold  above  Na  3  was 
liberated  and  vent  down  the  chate  against  No.  4.  The  latter  broke  shortly  after  at 
(ne  place  near  the  middle.  The  break  in  No.  4  again  freed  a  large  moss  of  drifl,  which 
wentdown  BnllertoQ  Chnte  and  was  received  by  Ballcrlon  No.  2  without  damage. 

Soaadings  taken  in  the  breaks  showed  no  scour,  and  the  fall  of  the  river  disclosed  the 
BigDificant  fact  that  both  dikes  had  given  way  by  the  piles  breaking  off  at  aboat  the 
20-iiMtsb^ofttu  river.  The  damage  wasconflned  totheapperpartoftbedikes.  The 
lowes  ports  remain  intact  and  have  thna  &r  held  the  masses  of  aond-cmbedded  drill  is 
place  and  have  prevented  the  deposits  heretofore  obtained  in  Osceola  Chate  from  being 
Monred  out.  > 

The  break  in  Osceola  No.  4  has  not  nuiteriolly  enlarged,  bat  the  detached  portions  of 
No.  3  left  by  the  three  breaks  have  been  giadnally  wrecked,  notU  at  present  bnt  a  few 
fngmenia  of  that  dike  remain. 

Sofiv  as  present  indications  maybe  relied  npon,  the  cloanro  of  this  chate  has  not  been 
jeqiaidized  bj  the  damage  done  to  the  dikes. 

The  manner  in  which  all  these  dikes  broke,  as  above  described,  shows  cooclnaively 
Ikattbe  hilnre  was  not  due  to  any  annsoal  pressure,  error  in  looktion,  oi  defect  of  origi- 
nal eratstraction,  bnt  simply  that  the  material  of  which  they  were  built,  Cottonwood,  lud 
lived  its  Ule-tame  and  could  stand  no  longer.  It  is  wel  1  known  that  other  material  can 
be  obtained  at  but  little  increase  of  cost  which  has  a  life  of  four  or  five  times  that  of 
Cottonwood  No  dikes  of  stanilurd  oonutrnctioD  have  iailod  except  from  the  weakening 
of  the  piles  by  decay,  so  it  may  be  conclnded  that  the  life  of  the  dike  will  be  exactly 
that  of  the  materials  compoeing  it.  An  evident  corollary  is,  that,  within  raaaonable 
limitB  of  expense,  none  bnt  the  moat  durable  woods  should  be  osed  in  their  constrnction. 
Amioor  pointaLusQggestsitself,  that  since  the  decay  is  most  rapid  at  tbe  20-foot  stage, 
cv  thereMwnt,  tbe  life  of  a  dike  might  be  slightly  pioloinged  by  providing  an  interme- 
diate rapport  to  the  piles  at  aboat  that  elevation. 

"nie  work  tor  bank  protection  has  suffered  bnt  little  damage.  There  has  been  a  loss 
ofabont  600  feet  oftbemiddle  section  of  the  Fletcber'srcTetment,  aside  from  which  tbe 
entile  line  is  in  as  perfect  condition  as  when  it  was  built.  Considerable  growths  of 
vilawshave  beensecoredon  the  upper  portions,  giving  them  even  more  lesis  ting  power 
tiwi  when  new.  The  loss  above  mentioned  is  less  than  the  moat  sanguine  ezpectations 
(tf  two  years  ago.  It  occurred  only  alter  the  caving  of  tbe  unprotected  bank  above  and 
Mow  had  pragiesMd  so  far  that  the  ends  of  this  dilated  work  were  actually  attacked 
from  the  teas.  In  fhct  the  remarkable  and  wholly  nneipectcd  endurance  of  this  work 
iWBt  cause  some  modification  of  tbe  view  previously  held  as  to  bonk  revetment,  vis, 
that  continuity  is  essential.  It  now  seems  fairly  probable  that  banks  of  oidinoir  diffi^ 
<^tj,  if  undertaken  when  not  rapidtg  coving,  can  he  effectually  protect«d  by  discon- 
hmiDus  work,  at  a  great  saving  of  cost. 

ThQ  e0tet8  of  the  works  during  the  past  year,  though  munly  coBservBUve,  have  been 
beDeOda], 

Um  Qold  Dost  dikes  were  at  last  report  so  mach  out  of  repair  that  they  were  scarcely 
cipected  to  hold  the  deposits  already  aecnred,  much  less  to  incrssse  them.  They  have 
oeveitheless induced  deposits  in  the  area  controlled  by  them,  bntat  aneioeedinglyelow 
nte.  Nothing  has  occurred  to  modify  ttie  opinion,  previously  expressed,  as  to  tbe  Ina- 
bility of  the  dikes  of  this  system  to  oocomplish  their  ultimate  purpose..  But  little  iu- 
eRaseafdepoeitscanbedetectediaOMeotaChnte.  Ballerton  Chute  has  fiUedataftir 
■*e«boTe  Crora-dike  No.  1,  IMS  rapidly  between  No.  I  and  No.  2,  and  rwy  slowly  and 


yGOQtjIc 


2726      REPORT   OF   THE    CHIEF   OF    ENGINEERS,  U.  S.  AKHT. 

vith  exceediDgly  soft  material  below  the  latter.  Tbe  Plum  Point  dikes  bave  aecnrad. 
eitenaive  deposita  both  within  and  below  them,  tbongh  their  efficiescy  has  doobllcBB 
been  impaired  by  the  breaks  in  Noa.  5  and  8. 

The  reTctmenta  have  secnred  a  practical  stability  of  bank  lines  ftom  Gold  Dnst  to 
tbe  footofBallertontowhesd, accompanied  byon  nnprecedentedstabilityof  duDnd  lina 
and  a  correspoadiog  excellence  of  cfaanDel.  That  this  latter  phenomenon  is  in  MNne 
degree  tbeeffect  of  the  former  cannot  be  doahted. 

Since  my  last  report  (November  30,  1885)  no  change  of  importance  has  occaried  in 
the  lines  of  the  channel  in  the  portion  of  the  river  under  improTement.  Tbe  chaonai 
early  in  the  year  divided  on  the  smalllow -bead  near  the  foot  of  laLmd  30,and  asaeoB- 
seqnence  the  ehoaleat  water  was  to  be  fonnd  at  that  point.  The  tom-bead  was  csriag 
rapidly  on  both  sides,  and  daring  the  flood  disappeared  entirely-  Latterly  abont  Ui« 
same  water  has  been  fonnd  at  this  point  aa  on  the  Plnm  Point  crossing  below.  Tliis 
latter  croaeiDg  is  the  one  place  on  the  reach  where  tbe  river  may  be  liiirly  said  to  1w 
nnder  control  of  tbe  works,  end  its  history  is  for  that  reason  important. 

Observations  of  depth  and  velocity  in  the  various  channels  on  the  reach  baT«  been 
made  at  freqaent  intervals,  and  tlie  results  are  appended  in  tabulated  form.  Espeehd. 
attention  is  invited  to  the  depths  in  the  "  Lower  Plnm  Point  crossing,"  which  ebow 
that  the  low-water  channel  at  that  point  did  not  fiH  np  daring  aoy  of  Uie  rises,  «  state 
of  affaira,  it  may  be  safely  asserted,  which  did  not  prevail  at  any  shoal  rroasing  on  the 
river  ooteide  of  the  reaches  uoder  improvement.  Daring  alt  the  rises  catminatiog  io  a 
flood  since  this  channel  fitst  opened,  j  nst  a  year  ago,  ttje  river  has  not  left  it  at  any 
stage.  Tbe  scouring  effect  of  the  high  stages  has  been  confined  to  tbe  low-water  cb&ii- 
Del,  which,  instead  of  Ailing  np.aa  is  the  cose  in  the  unimproved  river,  bits  been  left  by 
each  rise  e^oolly  deep,  and  wider  and  Btraight«r  vhan  it  fonnd  it. 

Bbortly  after  taking  charge  of  this  district  I  began  the  prepaTntioQ,  for  roy  onn  in- 
formation and  nse,  of  n  tabular  exhibit  of  tbe  results  of  all  surveys  made  from  the  be- 
^nningof  tbework  to  the  close  of  operations  in  January,  1885.  This  table,  which  waa 
completed  in  midsnmmer  of  last  year,  was  tboaght  by  a  member  of  the  commission  to 
be  of  enfflcient  interest  to  be  inserted  in  an  aiuiual  report,  and  at  bis  aaggcstion  it  is  ap- 
pended hereto.     A  complete  explanation  accompanies  the  table. 

The  following  floancial  statement  and  geaeial  balance-sheet  show  the  prcoent  cona- 
tion of  appropriations  for  this  district: 


J^propriaihn  for  improeing  Miumippi  Sittr  (att  of  Jnly  S,  tS84}. 


Balance  on  hand  November  30,  1885,  asperlast  report,  including  estimated 

liabilitiea $18, 755  M 

Expended  from  December  1, 1885,  to  June  30, 1886 (17,215  28 

Estimated  liabilities  to  June  30, 1886 1,540  56 

18,755  84 

Improving  ItUtittippi  Biver,  finl  diitrict,  Pfun  Point  BeacA. 
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United  States  Enqinbeb  O] 
Memphis,  Tenn.,  Jul 
_6lK:  I  hare  the  faonnr  to  Hnbmit  tbe  falloning  report  nponthe  workof  ini 
BBippi  Biver,  second  district,  for  the  fiscal  year  eading  Jnuo  3U,  188G; 

Aide  from  tbe  ordinary  care  and  ticcessary  repairs  of  property  and  rontine 
the  OBly  work  doue  in  the  second  district  during  the  fiscal  year  has  been  1 
Ibe  most  eerioos  fanlt  in  the  HopefleldreTetmontand  the  rebalinsting  with  j 
poniODS  of  that,  and  of  ihe  Uemphis  revetment,  which  were  originally  aan 
>(gnTel.  The  work  of  repairing  this  faalt,  known  aa  No.  4,  the  beginti 
""  not«d  in  my  report  of  November  30,  188o,  was  completed  in  the  early 
uiy.  13%.  It  comprised  the  complete  renewal  of  the  work  for  a  distance  < 
ud  the  patcbiog  of  a  small  break  which  occurred  in  October,  1SB5,  iramec 
UxliigBooe. 

loe  general  pbu  of  work  was  Identical  with  that  boretoforo  followed,  < 
BHtioiMKis  hanlle  mat  150  feet  wide,  aaok  below  low  water,  a  contluaons 
'*n«iB(at  MtenAng  ttom  tbn  water  anrfoce  to  the  top  of  tbe  bonk,  with 
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dia1«  zoae  of  viuying  width  corared  bj  "oooiiectiDg  mftta,"  diaooDtinnona  in  Btmctora, 
but  fliml;  Joined  to  the  npper  work  and  to  each  other,  and  lapping  well  onto  (he  nb- 
aqneons  matL 

In  constrnction  eapecial  attention  wa»  giTMi  to  the  intenwl  strength  of  all  the  wtA, 
toMcnnJonctioiiaaDtaiigtheaeTcial  parts,  and  with  the  old  work  above  and  bdow.aiid 
to  anchoring  to  the  bank  both  the  saWineons  tmd  shore  revetnieDts.  As  the  defteti  In 
the  present  work  In  thla  locality  ba*e  rcaolted  mainly  boma  tendency  of  the  npparie-i 
Tetment  to  slide  down  the  baok,  the  latter  point  (anchor*^)  was  espedally  cooMdcRd, 
and  with  a  viowof  increasing  tlwnuigeofUiis  experiment,  as  also  in  thehopeof  grealer 
secarity,  anchor  cables  were  ran  oot  flun  the  old  work  below  No.  4. 

An  experiment  in  drainage  was  omtemplated,  and  directionB  giren  for  the  oonitzvo- 
lion  of  adnin.  The  drain  waa  h^;an  at  any  early  itaf{e  of  the  proceedings,  bat  its  eom- 
pletion  was  deferred  ontil  the  river  hod  risen  seTeral  fe«t  from  the  lowest  stage.  It  wm 
then  hastily  finished,  but  in  snch  shape  that  it  cannot  fairly  he  credited  with  any  good 
reenlta  which  may  follow,  or  charged  with  any  bad  oaes. 

No  important diBDges  were  made  in  the  meUiods  ofadoiiniatration.  The  late  datett 
which  the  work  was  satborized  led  no  time  for  adveridsing,  for  whi(^  mtaoo  poiduees 
of  materials  and  supplies  were  made  in  open  market,  except  the  stone,  which,  not  being 
required  until  near  the  cloae  of  operations,  was  obtained  on  reqaiaitiim  ttom  Ihe  MCts- 
taj7  of  the  committee  on  constrnction. 

The  1,140  linear  feet  of  hank  in  fanlt  No.  4  were  completely  revetted  at  a  total  cMt  of 
$16,60  per  foot  Several  caosee  operated  to  increase  this  cost,  among  them  the  smsll 
amoDDt  of  work  to  be  done,  the  necessity  of  brinjcing  plant  -from  Plnm  Point  and  te- 
tnming  it;  tbe  serrated  ontline  of  the  bank,  reqairing  in  the  pockets  nearly  donble  the 
ordinary  omonct  of  shore  work,  and  the  fastenings  to  tbe  old  work  above  and  b«la«, 
which  were  tediooB  and  expensive  operations. 

This  revetment,  for  whicb  $16,60  per  foot  of  bank  may  be  taken  as  a  liberal  estimate^ 
needsonly  tbe  addition  of  25  feet  width  tothesobaqneoos  mat  (176  feet  iesteadof  150 
feet),  to  become  what,  in  tbe  lipht  of  present  experience,  I  would  recommend  m  t 
standard  for  looililiesofordinary  importance  in  thisport  of  the  river.  The  addiluMio' 
25  feet  would  mean  an  increase  of  16'i  per  cent  in  the  coat  of  snbaqneons  work,  whiA 
is  now  49  percent,  of  the  whole.  It  seems  safe,  therefore,  to  estimate  such  work  at  $!S 
per  foot  for  the  future. 

The  reballHsting  reqoiied  3,000  yards  of  rock,  of  which  280  yards  were  plaeed  ia  the 
Memphis  revetment,  immediately  below  Wolf -River,  and  the  remainder  on  the  B<9*- 
fleld  work,  below  fault  No.  4.  A  classified  statemeot  of  expenditures  for  this  woik  if 
herewith. 

It  was  thought  that  with  No,  4  repaired  no  apprehension  need  be  felt  ihr  Ihe 
safety  of  this  work  during  the  succeeding  high  water.  This  prediction  has  been  fnll; 
verified,  since  all  tbe  rest  o^tbe  work  is  to-day  in  practically  the  same  condition  as 
it  was  a  year  ago.  Tbe  lowest  fault  near  tbe  end  of  the  work  has  enlarged  sligbtlj', 
but  has  not  caved  bock,  and  there  has  been  a  loss  of  a  few  feet  at  tbe  eitr^ae  end,  dna 
to  caving  working  ap  from  below. 

The  Memphis  revetment  is  in  perfect  condition;  bnt  ita  completion  to  the  end  of  tba 
paved  levee  is  of  the  greatest  importance. 

The  changes  in  the  harbor  of  Memphis  have  been  marked  and  beneficiaL  Tbe  comer 
of  tbe  eand-bar,  which  extended  out  from  Hopefield  Point,  and  around  which  the  Hier 
made  a  very  abrupt  turn,  haa  entirely  cut  away,  as  intimated  in  last  report.  The  riter 
now  follows  a  more  gradual  curve,  strikiog  the  Klemphia  front  less  squarely.  Tbe 
engorged  section  is  now  at  tbe  foot  of  Beale  street  Memphis  Harbor,  above  the  Elevator, 
is  now  compaistively  slack  water,  and  some  filling  is  taking  place.  These  ehasiga  ste 
entirelyiu  the  direction  contemplated  bjthe  Commission  when  tbe  plan  for  this  improve- 
ment was  adopted  four  years  ago. 

Two  small  breaks  are  reported  tohaveoccnrrediuthe  Long  Lake  Levee  in  thisdirtiiet 
doring  the  Inst  flood.    No  funds  have  been  available  for  an  examination  of  them. 

The  following  financial  statement  and  general  balance-sheet  show  the  present  eondi- 
Hon  of  appropriations  for  this  district: 

AppropriatimfoT  impromng  Mitai»»ippi  Biver  (uef  ofjuia  5,  1884). 


S4,G83K  ; 


Balance  on  hwid  November  30,  1885,  as  per  last  report,  inclnding  estimated 

liabUitiea : 

Expended  from  Decembet  1, 1885,  to  June  30,  1896 f22,760  ffl 

Estimated  UabUitiflB  to  Jnne  30, 1886 1,773  39 


Bohmce  June  30,  1886 ^^! 


_  n  gitized  by 
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Appendix  Q. 


OoLONBi.:  I  hare  t)k«  hoDM  to  incloae  hemritli  report  on  third  district,  Impmia| 
Uiasissippi  Biver,  Tor  the  fiscal  year  ending  JnD«  30, 1886. 
VMj  respectfnllr,  your  obedient  Beryant, 

Wm.  T.  RoaSKLL, 
Q^taiit  of  Rtffiitea% 
OoL  Q.  A.  GiLuioBB, 

(tops  0/  EngiMetn,  Prttident  Ifiitiaiippi  Biver  OoMmtniMk 


DariiiK  the  past  fiscal  year  the  third  district,  ImproTliiK  HUstasippt  Birer,  km  li 
durgoorCApL  Clinton  B.  Sean,  Corps  of  Engineen,  antJl  Jlaj  14,  1886.  Onthiadv  ! 
ho  was  relieved  by  CapL  William  T.  Roeaell,  Corps  of  Engiueera,  by  virtoo  oTS-O^Ko. 
89,  Par.  2,  Headqnaiters  of  the  Army  A.  G.  0.,  Washiagton,  April  19, 1886.  j 

L—Laki  Pbotidencx  Reach. 

This  reach  la  tjiosdeicribed.  It  extendslroinCarolina  Landing,  617  mileebalowChiWt  \ 
(a  the  foot  of  island  No.  95,  a  dislanoe  of  33  milea.  •  | 

For  an  acoonnt  of  the  physical  cb^wster  of  this  reach  the  proposed  improvMuent  and  | 
woA  done  previons  to  Jane  30,  1885,  refsrenoe  shoold  be  made  to  the  Teporta  of  Iba 
HiasisBliypi  BiTeiCommisson  for  past  years. 

Uuriiig  iLo  fiscal  jeareodiiig  .luuo  :ju,  ldt<S,  all  the  work  dooe,  except  care  ofpuLitio 
properl;!^,  has  been  repairs  to  tbeBatcsbed  fjstoiuof  <like8audlbeboiIdiDf(of  auaddi- 
tloQsl  dike  ucrow  the  cbute  on  range  GG,  the  whole  work  conslstiog  in  cloetng  the  gape 
left  In  Stack  Island  cnnsdikeandindikeNo.  II  tbeprevioosseason;  building  annr dike 
acrees  the  chnte  on  iwige  66,  and  extending  the  dike  on  lange  69  acrosB  the  date  la 
the  bar  on  the  Uississippi  shore.  ' 

Dike  No.  10,  on  raogo  66,  was  conatmcted  of  fonr  roirs  of  piles  aecnrely  braced,  witli  | 
•  heavy  footmat  sank  betireea  the  rows  of  piling.  Dikes  11  and  13,  on  langes  ST  and  : 
09,  wen  of  two  rows  of  piles  braced,  bat  witboat  tbotmat. 

The  repairs  to  the  Stack  Island  cross-dike  were  made  by  re-enforcing  the  ends  irilk 
three  TOWS  of  pilea  and  driving  three  rows  across  the  gap  in  front  of  the  dike,  the  wbole 
well  braced  and  a  heavy  footmat  sunk  octosb  the  gap. 

Theae  repairs  were  b^on  November  17,  1885,  and  finished  Junnaiy  11,  1886.  Hh 
amount  of  the  allotment  was  $13,600,  and  the  amount  eipeaded  112,881.34.  1%a  \ 
small  amoaat  of  work  done  was  dne  enUrely  to  lack  of  fonda.  The  methods  naed  wen 
those  heretofore  described. 

OONDiriON  OF  WOBKS. 

DunemAi  ts»tem  of  dtl^t.— This  system  baa  nearly  disappeared,  only  portuns  of 
cross  dikes  S,  7,  and  8  ramuning.  They  have,  however,  served  the  parpose  for  which  t^ 
were  coDStmctAd,  viz:  reducing  the  volume  of  water  through  Skipwith  chnte,  u^  i 
th«rebv  preventing  its  enlargement.  The  contraction  has  canaed  an  increase  of  dwonel  | 
'     '.hhrae. 


breaks  have  since  entailed,  and  about  300  feet  of  cross  dike  No.  3  has  washed  away. 

This  system  has  caused  the  bar  below  to  increase  both  in  length  and  height,  eoa- 
centrating  the  water  and  fixing  the  chanacl  near  llayersville  Island. 

MaamtiUi  ts^iem  of  dikes. — During  the  last  high  water  a  la^e  amount  of  drift  e»I-   , 
looted  in  boot  of  the  May ersvllle  cross-dike,  and  finally  broke  the  piles  at  about  tfae  SO-   i 
foot  stage.     There  remain,  however,  large  quantities  of  drift  embedded  in  the  aood  ia 
fiont  of  the  dike  and  extendicg  across  the  chnte.  i 

The  Uaycrsville  system  of  dikes  hasoaased  a  genetalshoaling  the  entire  lei^hefUw  ' 
ebnteb 
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Balahed  »!itttm  ^  dike*. — The  gap  in  the  main  dike  between  range  61  and  langeM 
has  inemaed  about  600  feet  dve  to  the  breaking  of  the  piles  during  the  last  bfgh 
water.  Tbe  drill  lodged  in  froat  of  Stack  Island.  ThecroBa-dilits  10,  II,  nnd  13  were 
encccwdvely  broken  by  the  drift  during  the  hifth  water  Thw  Bystem  nrdikcs,  togetber 
with  the  Stack  laliknd  dikes,  have  perl^tly  served  their  parpose,  changing  the  channel 
bum  behind  the  island  and  preserving  a  good,  navigable  channel  at  this  place. 

Slaet  JWtnif  xj/tlem  of  dikea. — This  syBtena  is  in  good  condition,  and  has  snStered  no 
damage.     Its  BdmiTable  effect  is  aeen  in  the  fllllDg  ap  or  tJie  chute  behind  the  idaud. 

POekrr't  Point  renftiKeiil.—Ttta  reTetment  was  never  finished,  but  a  portion  of  On 
caving  iMnk  slipped,  and  in  the  report  for  18S5  it  was  estiotated  that  30  per  cent  of  th« 
leretment  work  had  dL-tappeared.  These  breaks,  or  sllpe,  took  place  at  irregalar  inter' 
wis,  and  ware  of  vnrying  siz«s.  During  the  jiast  year  gradnal  slipping  has  taken  place, 
and  but  a  small  portion  of  the  revetment  work  can  be  seen  in  place — prolMbly  abont  25 
per  eent.  This  is  in  small  and  detached  places  of  300  feet  in  length  down,  except  at 
the  upper  end  where  aboat  1.500  feet  is  still  in  place. 

In  spite  of  this  app>rent  loss,  the  result  obtAiaed  bag  been  satisfactory.  Where  the 
nretment  was  bailt  the  bank,  in  its  general  line,  ia  very  nearly  where  it  was  at  tho 
onnpleAion  of  the  work. 

tfygmnlle  l^andraietmaU. — The  head  of  thia  island  bascontinned  to  cnt  away  tinder 
the  direct  action  of  the  current  nntU  it  is  now  opposite  the  Mayersville  cmas-dike. 
Nearly  the  entire  levetment  has  been  washed  awt^.  I  cannot  state  that  any  result 
whatever  is  directly  attributable  to  the  Hayersville  Island  reTetutent 

FINANCIAL  OTATBMINT. 

Lak»  Pnnidaux  Beach. 

ATuIable  bfttance  June  30,  1S85 f22,0T0  45 

ReceiTed  from  sale  of  fuel,  and  deposits 63  75 

TraBsfe-.TMl  lYom  TaaM  Front 144  17 

Tiansferred  (htm  general  service 20,315  04 

Total 61,513  41 

Expoided  daring  yeAT... , $43,518  56 

Tiaiwrerred  to  levees,  Tensas  Front .... 3,0U0  00 

■ — —  45,516  56 

Balance  Jnne  30,  1886 5.B06  85 

Expended: 

ForBerrioee 30,054  79 

Uaterial,  BDpplies,  «od  outfit 3,628  47 

Snbnstence 3,806  83 

Plant  and  repaiia  to  same . 178  66 

Fuel - 2,355  38 

Betftined  percentage  paid  on  previous  contract  deliveries  Ibr 

material 194  11 

Brained  peroentags  p^d  on  previous  oontract  deliveries  for 

snbBistenoe 1,456  10 

1. 852  21 

HiseeUaneous — Includes  offlee  eijwnaes  (except  Mrvioes)  mileage,  tele- 
grams, mettdnes  and  medical  services,  truiaportation  and  tatveling 
aipenses — . ... — —     2,036  34 

Total 43,616  66 

'nw  orifpnal  oondition  of  tbe  channel  along  tills  nacb  was  bad.  The  channel  was  flat, 
badly  deBned,  and  often,  in  extieme  low  water,  only,five  fbet  deep.  The  original  pro- 
ject Ibr  improvement  was  the  narrowing  of  the  water  way  to  3,000  feet  by  closing  the 
ehntes  and  crenting  artificial  banks  through  depositions,  and  the  preservation  ofthe  nat- 
Dial  curves  of  the  river  by  revettjog  the  caving  banks.  No  important  changes  have  >)een 
made  la  tbe  general  plan. 

To  Jane  30,  1936,  the  total  amount  expended  on  the  reach  was  92,217,643.97.  Tbe 
reralts  are  shown  in  tbe  table  Inclosed,  giving  depths  of  water  over  the  three  shallaw 
OMsingB  of  the  reach  for  1884,  '85,  and  '80.  Previous  to  work  the  depths  fonnd  wera 
«Aeo  as  little  BB  6  feet 

8872  KKO  87 17J  C (^f^i^  \n 
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Hw  leMt  depths  in  1884: 

?ML 

Stack  Island  Cmaring,  AnR.  30 10 

BenLonond  Croaslii£,  SeptenlMr  20  tmd  30 U 

LcMt  depths  in  18B5: 

Daucaiuby  CMMJng,  Oct  20  and  30 U 

Stack  Island,  JnlySO,  Ang.  10,  Get  10  and  SO  .,. H 

Ben  LMDood  CnMring,  Oct  30 _ „ _ 13 

The  low  water  et)^  of  I5S6  hoe  oot  yet  been  reached,  and  op  to  Uie  pneent  no  lOE 
depth  thaa  30  feet  has  been  fonnd  on  any  of  the  craaainga.  The  resnltB  then  ihoit  tint 
the  improTement  on  this  reach  has  been  aacceBsfn!. 

Daring  the  past  fiacsl  year  the  eitKineoecillation  has  been  32,37  feet  Lowest  wato, 
October  26,  1885, 5.64,  Lake  Providence  gange;  highest  water,  Bfo;  7,  1686,  37.91,  Uke 
ProTidence  gauge. 

II.— ViCKSBOBO  Habbob. 

llie  work  here  oonsists  of  the  Iminovement  of  the  harbor  proper  (CeateiMisl  lake,  i» 
ftoDtoftbe  town),  and  the  maintenance  of  Delta  Point,  opposite  Vickebai^  TkefbnM' 
is  entirely  Iom)  in  cbancter,  and  would  add  nothing  to  tjie  gvaeral  improrement  of  the 

An  eskmination  of  the  basin  dredged  in  front  of  the  dty  of  Vicksbai)!,  and  the  cud 
leading  thereto,  was  made  in  Jannary,  1886,  by  AssistaDt  EnKJiieer  Copp^  It  «» 
found  that  the  average  lerel  of  the  bottom  of  the  basin  was  plos  5  feet  of  the  ^ogi  6x 
»  nidth  of  ahont  300  feet,  and  in  the  caoal  pins  7}  feet.  The  basin  was  d  redgS  in  1^ 
to  Uie  Eero  of  the  gaage  for  a  width  of  160  feet,  and  to  pins  6  feet  of  the  gange  fyrt 
widtb  of  160  feeL  The  ouul  wu  dredged  (o  tlks  aero  of  the  Dioge  for  a  width  of  H 
bet.. 

Examination  shows,  tiien,  that  the  avenge  fill  inthebasinto  Jannory,  188S,wrsm>1; 
S)  feet,  and  in  the  canal  7}  feet  Dredging  the  basin  may  be  regarded  as  pemtanat, 
iH'BS  tequiring  work  only  at  long  intervals,  bat  to  keep  the  canal  open  will  require  yearly 

The  holding  of  Delta  Point  is  deemed  essenUal  to  prevent  fnrtherreceasion  of  the  river 
from  VickBbu[g  and  to  maintain  the  regimen  of  the  river  immediately  below.  Thiahis 
been  held  bymattreea  and  riprap  tevetment  for  nearly  four  yeaxs.  Dtiriug  the  jmstjf> 
BO  work  whatever  baa  been  done,  and  the  revetment  has  fulQUed  its  purpose  well  Om 
small  break  in  the  nppor  revetment  was  reported  on  Jnly  3, 1888,  bat  ia  in  no  my  du- 

The  total  amount  spent  on  Vlcksburg  Harbor  op  to  Jane  30, 1886,  was  £373,894.41. 
Of  this,  f203,229.87  was  spent  prior  to  the  creation  of  the  Hi»i^ppi  Eirer  OunmisBBMk, 
and  tinder  tlie  Commission  ¥170,664.64  has  been  spent 

FINANCIAL  8TATEHENT. 

Vickabursf  HarlMtr  (DtUa  Point). 


Balance,  pled^ - WM 

Expended: 

For  services 1,15123 

For  material,  snpplies,  and  sabeiftence* 2,553  W 

Hiseellaneons  (inclndes  milet^e,  traveling  expenses,  and  tdegrams) 166  82 

Total 3,872  59 

LEVEES. 

No  work  has  been  done  ou  levees  during  the  past  fiscal  year. 

Yaioo  Front— Tba  leveee  heretofore  conatracted,  those  by  the  Oovemmeut,  aodW 
other  means,  have  been  kept  op  and  in  good  repair  by  the  State  anthtnities,  and  during 
the  past  high  water  controlled  the  flood,  no  1>reBks  occurring.   - 

'Thisamonnt  nas  the  total  of  b[llsof  anpplies,  &c.,  indebtedness  of  Lake  Ptendeow 
Beach,  to  of&et  material,  snpplies,  and  sabeistence  stores  fumifjted  fiom  I^e  Pn^ 
dence  aarplns  itoree  for  tbe  work  at  Delta  Point  ^  r 
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Tfanm  mvnL—Tbia  tyvltiui  at  leraea  In  the  third  district  esteadt  from  Cyprtn  Bo; on, 
Ajfawwui,  to  oraodto  Warraiton,  Him. 

'Rn  leTMB  In  LotdsiAiik  renuln  Intact,  and  held  the  Oood  in  the  past  high  wftter;  bat 
in  ArkaoeM  oamennu  bteftka  look  place,  notabl;  ftom  C^preea  Creek  to  ATkansaa  Citjr. 

FINAKCLU.  OTATKMKNTa. 

Levta—TauaM  FYtML 
AnilAble  June  30,  1885 933  99 

Tudaned  from  L*ke  PnTidawe 1.      2,000  00 

Totrf - 2,038  SB 

Eipttided 32  26 

BtOMioe  Jmw  30, 1886 2,000  00 


BeWned  peroentege |3  82 

For  nulsege _ 28  44 


Anulable  Jane  30, 1885 |174  56 

Expended f30  38 

Tnneferred  to  Lake  Providenoe 144  17 

174  66 

Batsnce 0  00 

Expended — 

Retkined  percentage f3  50 

For  mileage 26  88 

30  38 

In  eonclnaion  I  woalJ  rsBpectfall;  call  attentien  to  the  report  of  Araiatant  Engineer 
Artkn  Hida,  in  loo^  durge  U  l4>ke  Providraoe  Reach,  appended. 

My  tbaoke  ai«  dne  to  the  aKistant  enKineere  and  othera  on  the  work  Tor  tbe  energf , 
Mai,  B)d  iatelligenee  wb{<A  Ihej  have  ehown. 
ReapectfaUy  mbmitted. 

Wh.  T.  Bosskll, 
Captain  of  EHffinttrt. 

BKPOBT  07  ASaiSTAKT  EMaiNKEB  HIDXB. 

WiLBoN'B  PoiHx,  La.,  AJf  15,  188& 

Sn;  nie  Jbllowing  report  of  operations  for  tbe  fiscal  year  ending  Jnne  30, 1886,  is 
Tcepectfnllj  eobmitted. 

NooHietrnctlonwoi'ltt 
dikea  in  Ibe  lower  end  ol 
tbe  chnte  on  iwige  66.  This  work  was  done  for  tfae  pnrpoee  of  preTenting  the  tbTWtened 
itidening  of  tbe  cbato  at  ite  lower  end,  and  to  oonntenict  the  tendency  of  tbe  river  to 
*galn  make  a  cbaODelbebiod  Stack  Island. 

Tfae  work  conaieted  in  closinfc  the  Raps  led  (n  Stack  Island  croes-dihe,  and  in  dike 
No.  11,  tbe  previona  aeason;  bnilding  a  new  dike  aaom  tbe  cbate  on  ran^  66,  and  ex- 
ttndlng  tbe  dike  on  lange  69  acroaa  tfae  chnte  to  the  baron  tbe  Hisaiasippi  ebore. 

Dilce  No.  10,  on  ninge  66,  waa  conatmcted  of  fooc  rows  of  piles  ^ecnrely  braced,  witb 
sbeavy  footmat  annk  between  the  rows  of  piling.  Dikee  Noe.  11  and  13,  on  ranges 
67  and  69,  were  of  two  tdwb  of  pilee  bioced,  without  footmat;  the  repairs  to  tbe  SttKic 
lolaod  dike  were  made  by  re-enrorcing  tbe  ends  witb  tbree  rowa  of  piles,  and  driving 
three  rows  oaves  the  gap  in  front  of  the  dike;  the  wbole  well  braced,  and  a  heavy  foot- 
nit  annk  acroM  the  pp.  These  repairs  were  began  November  17,  1885,  and  Anialied 
Januuy  11,  1886. 

The  amoantoftbe  allotment  WB3  $13,500;  tbe  amonnt  expended,  f  12,861. 31. 

PKBSBNT  CONDmoN  0»  CONffrEfCTION  WORK. 


jOoqIc 


2740   REPORT  OF  THE  CHIEF  OF  ENGIXEERS,  U.  8.  ABMT. 

7,  BDd  6;  th4  parts  remaining  ore  next  the  Misussippi  sboTe,  eitendinc  ant  fiam  Um 
bank  about  Sm  fccL 

U>fl<inir<wif  «yifm  afdiket, — Breaks  have  occurred  in  tb 
erosedike  No.  3,  40Uand  SOOfeetin  length  respectively, 
dike  has  also  nash«d  anay  Tor  s  leogtb  of  300  Teet. 

Staymtilte  i]/»trm  of  ditet. — The  large  amount  of  drijt  which  occnmnlated  in  front  ol 
this  dike  daring  the  high  water  broke  the  dike,  cturying  with  it  the  loose  diiA  and 
breaking  off  tbe  piling  at  a  little  above  the  20-foot  ati^.  There  remain  in  Iront  of  tbe 
dike,  extending  acrofla  the  chnte,  large  qnanlities  of  drift  embedded  in  the  aand,  which 
practically  forms  a  silt. 

Tbe  rapid  caving  off  of  the  head  of  the  inland,  however,  will  soon  allow  anentrtutoelo 
the  chnte  below  the  dike,  and  tbe  dike  itself  will  have  little  effect  in  filling  np  the 

BalctJted  ajutffln  of  dites. — The  gap  io  themftin  dikes  between  ranges  64  and  86  idnce 
the  last  report  has  increased  in  length  from  l.OUO  to  1,.'iOa  feet  by  the  bre*kiiig  off  of 
the  pileA  during  the  last  high  water.  The  entrance  to  the  chnte  at  this  point  has  Bhoaled 
materially. 

DoriDK  the  high  wutera  liirge  quantity  of  drift  lodged  against  the  npper  of  tbe  ctihb- 
dikes  built  during  the  low-water  season— dike  No.  10.  In  February  the  dike  gave  way, 
tbe  dfhriH  breekinjE  thronich  cross-dike^  Nos.  11  and  13,  and  lodging  in  front  of  theStack 
Island  croafr^ike;  the  width  of  the  breaks  through  these  dikes  ia  about  400  feet.  In 
other  portions  of  the  system  there  have  been  no  breaks  of  importwiM. 

Tbe  piles,  which  are  of  cottonwood,  are  rotting  rapidly  where  ezpoaed,  and  milees  ex- 
tensive repairs  are  made  before  tbe  next  high  water  season  serious  damage  may  be  ez- 

Slaek  Inland  System  of  Dikes.—The  Stack  Island  dikes  seem  to  have  snflcred  no  dam- 
age; the  main  croes-dike  has  large  guantitiee  of  drift  lodged  in  front  of  it,  and  is  luiving 
a  good  eOect  in  flUing  up  the  chnle  behind  Stack  Island. 

Filcker't  Point  Rezetment. — There  bos  been  a  gradoal  slipping  in  of  the  b&nk  revet- 
ment dnrini;  tbe  year  from  time  to  time,  nntil,  except  at  the  upper  end,  where  abodt 
l.SOO  feet  of  it  is  still  intact,  not  more  than  10  per  cent,  of  the  bank  formerly  revetted 
remains  with  tbe  revetment  in  place,  and  this  is  distribnted  at  irregular  interraJs  in 
lengths  of  300  feet  and  leea. 

MfilltrmiUa  leland  EeoeltaeiU. — The  head  of  tbe  island  liAS  been  gradnally  caving  back 
until  it  is  now  opposite  the  Mayersville  cross-dike.  Tbe  foce  of  the  island  hascknd  be- 
hind the  revetment,  destroying  all  the  work  done,  except  aboot  1,800  feet  at  the  ex- 
tceme  lower  end  of  the  Island. 

QEVEBAL  EFFECT  OF  THE  CONCTRUCIION  VOTIXB. 

The  revetment  constntcted  above  Pilcher's  Point  has  had  the  effect  of  preventing  any 
fnrther  recession  of  the  bend.  The  caving  has  practically  ceased,  and  tbe  shore  iLie  ia 
about  where  it  was  when  the  revetment  work  was  completed. 

The  Dnncansby  dikes  may  be  ooosidered  to  have  served  the  pnrpoee  for  which  they 
were  designed,  rednclng  the  volame  of  water  formerly  passing  throngb  Sldpwith't 
Chnte,  and  thereby  preventing  its  enlargement.  The  oonseqnent  concentration  of  the 
water  on  the  outside  of  the  towhead  has  bad  the  effect  of  improving  the  channel  at  this 
locality. 

The  Cottonwood  dikes  have  caused  the  bar  below  to  increase  both  in  length  aul 
height,  tbereby  concentmting  the  water  along  the  ontalde  of  Moyerarille  Island,  firing 
the  channel  contigaons  to  tbe  island. 

The  effect  of  the  dikes  in  Mayersville  chnte  has  been  to  cause  a  general  shoaling  tbe 
entire  length  of  the  chute. 

Tbe  Mayersville  Island  revetnietat  has  not  been  snccessfbl  in  preventing  tiie  caving 
back  of  the  face  of  the  island. 

The  Baleahed  dikee  have  been  the  means  of  changing  tbe  river  channel  fh>m  behind 
Stack  Island,  and  of  maintaining  a  good  channel  in  this  part  of  the  reach. 

Thn  effect  of  the  Stack  Island  dikes  is  shown  by  the  filling  up  of  the  chnte  behind 
Stack  Island. 

CHANNEL  DEPTHS. 

The  geueral  location  of  the  low  water  channel  through  the  reach  is  the  same  as  laat  ' 
Mason,  except  the  nanal  movement  of  the  crossings  from  year  to  year  down  atieam. 

Theie  haa  been  an  ample  channel  depth  for  all  the  requirements  of  navigation  over 
the  three  shallow  crossings  and  throagh  the  entire  length  of  the  reach;  no  difficult  ra   . 
aecotmt  of  lack  of  water  bas  been  experienced. 

The  least  depths  daring  tbe  low-waI«r  seoBon  of  1884  were,  on  Stack  Island  a     ' 


i^le 
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[Q  (e«t;  Ben  Lomond  dosing,  11  feeL    Dnring  the  low-nat«i  kmod  of  1S85  the  least 
Ipptha  fboDd  on  tbe  same  croBsinga  trei«  14  and  13  feet  respectlvelj. 

The  lotFcst  reading  of  the  LakeProTidencegangewM,  October  2a,  1885,  5.64  feet;  the 
ligbest  on  Ua;  7,  1866,  37.91  feet;  a  range  of  32.37  feet  betneeo  extreme  high  and  ez- 

Tbe  least  depths  found  dnriDg  the  loir-water  seasons  of  1894  and  18B5,  alao  during  tha 
bigh-wBt«rori888,on  tlie  sIialloiT  crossings  are  given  in  the  statement  below. 


Crtte  Proddmet  Beach 
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Mings  trom  January  to  Augnsl,  ISM,  or  from  Hareb 


From  coraparisoQ  of  the  special  snrveya  of  December  3,  19S4,  March  3,  and  Decem- 
ber 17,  1835,  made  in  the  bend  abore  Pilcher's  Point  In  determine  the  condition  of  the 
Teietment  nork  there  constmcted,  it  wonid  seem  tliat  in  thisloralit;  themattrceabailt 
Culed  to  protect  the  bottom  from  tbeerodingactionof  the  carreat.  Seven  of  the  eleven 
BcctioDs  show  a  econr  of  varying  depth;  on  one  section  the  sconr  is  8(1  feet  deep.  On 
the  other  fonr  sections  the  bottom  has  Glled  in  over  the  mat  in  places  25  Icet  deep. 
Froman  examination  of  some  of  the  sections,  an  increase  in  the  width  of  mats  bo  aa  to 
extend  out  to  the  deepest  water  would  snggest  itself  as  the  proper  way  to  meet  this 
difflcDltf.  On  other  sections  the  indications  are  such  that  it  is  narertain  whether  snch 
increaBe  of  width  woold  accomplish  the  desired  result. 

The  dcstmction  of  the  opper  bank  revetment  in  many  places  hiis  evidently  been  due 
tothecnrrent  acting  under  the  revetment  where  not  of  safDcientthicknetia,  or  else  that 
dlpsoreavesalKive  allowed  the  nater  to  Sod  its  way  under  the  revetment  and  to  erode 
lbs  light  material  of  which  thebaok  is  composed,  gradually  nndermining  and  steepen- 
ing the  slope,  notil  the  support  of  the  revetment  was  removed,  and  it  slipped  bodily  in 
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Id  oth«r  cues  the  deetraction  of  tbe  reTelmcDt  Ncms  to  be  dne  to  cmking  den  end- 
deoly  of  portiona  of  the  bank.  This  can  b«  BCconntfd  for  bj  tb«  fiKt  of  tbe  water  mtar> 
atlng  the  fine  Band  which  is  freqaratly  fonnd  in  Injera  distributed  in  the  bank.  The 
dry  sand  is  tbns  trsDsfonned  into  a  semi-flaid  state  in  tbe  natnre  of  qaicksBDd,  and  a 
AU  taking  place  in  ttie  river  the  sand  flows  out,  leaTing  a  void  under  tbe  bank.  Thit 
cansra  a  Mttlement  of  the  bank  and  tbe  detraction  of  (be  Tevetment. 

Wbere  banks  are  to  be  reveted,  and  tbe  material  of  which  thej  toe  ooiapoeed  ia  of 
sand  01  other  eimilar  material,  eiperience  eeems  to  demand  a  thickei  and  wider  mat, 
and  a  levetment  more  closely  laid  than  has  been  the  practice  heretofore,  to  insnre  sat- 
isfactory reenlts. 

In  dike  work  where,  on  account  of  tbeir  height,  the  cottonwood  piles  have  been  n- 
posed  dnring  sncceasive  low-water  seasons,  the  piles,  braces,  and  loQjtitDdinal  etringen 
have  rotted  to  SDch  an  exteot  rs  to  reda:^  their  strength,  ao  that  they  have  bnt  little 
stability.  The  life  of  cottonwood,  when  thns  exposed  to  tbe  alternate  actira  of  tbe 
water  and  air,  is  of  shori  dniation.  Tbe  change  Co  cypreee  timher  ftir  the  eoDBtnctioD 
of  dikes  whca«  piocUcable,  end  dikes  of  increaaed  strength  in  localities  where  drift  in 
large  qaaotitiee  is  to  be  enconntered.  is  recommended. 

In  &ct,  stronger  conatmctiraiH.  both  of  revetment  and  dike  work,  are  believed  to  bt 
necessary  to  insnie  stability.  The  experiences  of  the  last  two  seasons  all  point  in  this 
direction. 


e  the  localities  where  the  greatest  ai 


of  caving  ban  token  place  during 
the  Ticinity  of 


Below 
the  year. 

Sight  bank. — For  a  distance  of  two  miles  below  Filcher'B  Point, 
Elton  Plantation,  and  at  Judge  Montgomery's. 

Lrfl  baiik.^A.t  WUliams'  Plantation,  tbe  head  of  Haycisrille  Island,  and  in  the 
vicinity  of  Ben  Lomond. 

Tbe  amount  of  caving  of  the  banks  from  range  14  to  range  100,  a  length  of  channel 
of  S8.3T1  mUes,  for  a  period  of  nearly  three  yearti,  is  shown  in  the  statement  belov. 
The  original  shore-line  survey  of  November,  1981,  has  been  compared  with  that  of  Oc- 
tober, 18S4,  and  measurements  taken  at  interv&ls  of  1,000  feet  on  both  sides  of  tbe  river. 
The  mean  of  oil  the  measurements  thns  obtained  for  each  section  of  tbe  Hvet  compared 
has  been  entered  in  the  tabular  statement  as  the  average  width  of  the  caving  for  tlut 
particular  section. 

SI,  loOtiober,  1881;  Lati 


DiBUncee. 

Averaee  width  of  mvlns. 

Mean  anniul 
uiviae. 

flection  of  river. 
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mpared,  right  hank  30.1  miles;  left  bank  26.2  miles;  liitnad 


Hran  yeftrly  distance  bonk  reccaaion  right  hank,  153  measurements 91'^ 

Mean  yearly  distance  bank  recession  left  bonk,  139  measorements 39.S 

Averageyearly  increase  of  width  of  river  between  high-watw  main  shore  lines..  12&* 

ATeiage  yearly  rate  of  caving -., US,9 

Average  yearly  rate  for  each  channel  mile , —..._. W 
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AmtntHt  a^patitdfof  iabar  and  tiibaitUtut. 
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AFFEDDEC  H. 


Ukited  States  Enoikekk  Offick, 

A'cw  York,  Jvlg  20,  1886. 
Coionel:  I  liave  the  honor  to  *t""""-  faanwilh  my  sniraftl  report  of  opeiatian 
for  jeai  ending  June  30,  1B8S,  for  works  nndw  mj  cJivge  in  ronrth  distnct,  for  im- 
pioTing  MieBUBippi  Biver. 

The  charge  of  this  district  whs  transfened  to  ine  bj  U^jor  Amos  Stickney,  Corpa  of 
Engiiieera,  Febrour  27,  1B86. 

Very  Tcspectfally,  your  obedient  MTTUit, 

CSAB.  W.  EATIfOKD. 

JKirsr  of  Engiaten. 
Col.  Q.  A.  OlLLUOBB, 

tirpt  0/  Engi^etn,  PretidtHt  Miitiim^  Siver  OMMtiuton. 


IMPBOVKHEKT  or  THE  HASBOB  OF  HXW  OBLXAHS,  LOUISUNA. 

The  adopted  pn^ects  for  work  in  New  Orleaoa  Harbor  are,  fitsl,  to  cover  tbe  caTisf 
bank  in  the  CaiTolltoti  Bead  for  a  distance  of  about  10,000  liiiear  feet,  with  a  mattRH 
of  wlUow  bnteh  ballaeted  with  atone;  second,  to  protect  the  portioii  of  bank  known  aa 
Gonldsboro'  Bend,  about  6,000  linear  feet,  by  tneaua  of  sloping  submerged  t^urs,  mado 
mostly  of  brnsh  and  stone  and  placed  at  intervals  which  are  aa  yet  ezpeiimental,  -nrj- 
iofC  from  600  to  1,600  feet. 

Tbe  total  amoant  expended  on  the  above  projects  to  Jnne  30, 1885,  ia  (146.047.08- 

A  small  portion  of  the  brush  matti^n  has  been  ludintheCairollton  Bend.  Two  spnrs 
have  been  completed,  and  the  fonndation  mattress  and  two  cribs  of  a  third  ptaoed  in 
the  OeuIdsbOTo'  Bend. 

A  valuable  plant  for  the  work  has  been  acquired,  and  nearly  all  tbe  stone  for  ballast, 
lion  nda,  and  other  material,  except  hTDsb,  for  the  completion  of  the  aiz  ^nrs  in  tbe 
Gonldsboro'  Bend  is  on  hand. 

Owing  to  lack  of  funds  DO  work  has  been  done  daring  the  fiscal  year  exoepteareof 
property,  and  a  survey  to  determine  the  effect  and  condition  of  the  submerged  spun 
oonstmcted  in  tbe  previons  year. 

The  snrvey  woa  made  in  November  and  December,  1885,  and  developed  the  lact  that 
the  100-foot  contour  had  been  thrown  out  from  the  bank.  Tbe  other  contouis,  while 
not  so  mnch  changed  in  poution,  had  l>ecome  more  r^ular. 

No  caving  of  tbe  bank  or  damage  to  the  spurs  could  be  discovered  by  inspection  or 
inqniiy. 

The  gentle  slope  of  the  top  of  the  apuia  IVom  the  bottom  at  river  end  to  tow-watet 
snitace  at  shore  end,  thus  avoiding  any  abnipt  change  of  croea-section  of  wBte^way, 
appears  to  have  accomplished  the  hoped-for  result  of  deflecting  the  current  from  the 
bank  withont  causing  any  great  scour  at  river  end  of  spur  or  violent  eddy  below. 

While  the  results  appear  favorable  to  this  method  of  bank  protection,  a  longer  time 
mnst  of  course  elapse  before  the  test  can  be  conaidered  satisfactory. 

The  revised  estimated  additional  amonnt  needed  for  completion  of  work  in  New  Or- 
leans harbor  is  as  follows; 

Carrollton  Bend  (mattress  project) _..  (168,600 

Oonldsboro'  Bend  (completion),  spnts 35,000 

GretuaBend,  spurs ...—      6i,iM 

Bend  above  Oretua  to  apoiutnearlf  opposite  City  Park,  right  bank,  spnrs...    396,600 

Total :. 651,400 

Tbe  amount  that  can  be  proQtably  expended  during  the  fiscal  year  ending  June  30, 
1888,  is  (100,000. 

The  work  ia  in  tbe  collection  district  of  New  Orleans. 

The  nearest  light^houee  is  at  tbe  montii  at  the  Minlndppi  Blnr. 

The  total  exports  of  merchandise  for  tbe  fiscal  year  eadine  June  30,  1B86,  wM 
$82,303,620.93. 
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No  worh  ID  pnrsnance  of  an;  project  (br  tbe  permsoent  iiapcoTeinent  of  tbe  riven 
to  this  locality  has  been  dooe. 

A  project  WM  prepared  bj  tbe  Misslasippi  River  CommuMoa,  and  Upnbliabed  intbcs 
leport  for  1884,  but  no  inatnicttonB  as  to  tbe  onyinR  out  of  this  plan  bave  boen  T««iTCd. 

In  the  latter  part  of  July,  1885,  thcM  iutereeted  in  the  mainteDaoce  of  DarigatiM 
tbroUKb  Old  River  became apprebeusive  tbat  it  would  be  SDapended,  owing  to  tbeiapid 
&I1  of  tbe  Uiaaiwippi  River,  uid  reqnerted  tbat  atefS  be  taken  to  inaiiit»in  the  Imf- 
water  cbanael. 

The  fands  on  band  were  not  anffident  to  nodertake  aaj  work,  bnt  on  AugrutSS 
inetroctiona  were  received  from  the  President  of  the  Miaeiauppi  Hiver  Comnuesien  to 
commente  work,  and  an  allotment  of  funds  was  made  bj  tbe  Commiaeim. 

The  steamer  General  Newton,  belonging  to  tbe  work  of  improving  barbor  at  TSew 
Orleans,  was  pat  in  oommiasion  and  prep^ed  for  tbe  work.  Aa  iron  scraper  nudo  of 
boiler-plate.  16  feet  wide  and  3  feet  bigh.stroiigl7braced,wa3constracted.  Tbissci^ieT 
was  attachtd  to  tbe  bow  of  tbe  Newton  in  nnch  a  manner  that  it  ooold  be  rused  aad 
lowered  by  means  of  a  proper  derrick  frame. 

The  Newion,  with  a  Itght-dmll  barge  and  a  barge  of  coal,  left  New  Orleans  Septem- 
ber 5.  and  arrived  at  Ked  River  landing  on  the  7th.  A  pile-drivra  and  three  smD 
barges,  kindly  loaned  by  Captain  Scam,  fro«n  tbe  third  district,  arrived  at  Red  BivvIaDd- 
ing  DO  tbe ."Slh,  where  tbe  laancb  Koby,  with  a  qnarter-boat,  bad  beiai  [tfeviiMalj  SMt 
ttom  Natcbes. 

An  eiaminiitioD  was  made  on  September  7,  which  showed  only  41  feet  on  tike  oest  of 
the  bar  at  tbe  moalh,  and  from  7  to  17  feet  tbron^  Old  River.  The  Red  EiTcr  lead- 
ing gnage  read  12.30,  and  the  Barbre's  Landing  gatige  7.S. 

The  scraper  vrae  Immediately  pat  to  work  on  tbe  bar  at  tbe  moiith,  and  ia  thn*  «c 
four  days  made  a  chsBnel  wboao  least  depth  «u  between  8  and  9  feet,  which  proved  it 
to  be  very  effective, 

Tb A  pile-driver  and  barges  were  taken  into  Old  Eiver,  and  commenced  at  atoetocoa-  i 
struct  light  dike  work  for  contracting  tbe  channel  between  Chandler's  and  Bsrbre'a  I 
Tbeee  dikca  were  bnilt  of  very  small  piles  driven  in  two  rows,  and  the  space  between  | 
the  rows  filled  with  willows  ballasted  with  sand  hag^  They  answer  the  porpnee  Sf 
which  they  are  intended  dnrinK  the  low-water  season,  and  are  swept  away  during  tb* 
floodseoson,  leaving  no  oh|tniction.  | 

During  a  temporary  rise  of  the  river  tbe  scraper  work  was  suspended  on  S«pteaibct 
11,  and  tbo  dike- work  Biter  two  dikes  had  been  constructed-  The  plant  was  laid  npat 
Red  River  Landing,  and  a  small  force  retained  to  make  repairs  necessary  to  bave  all  ia 
readiness  for  reanming  work  when  tbe  falling  river  should  make  it  necessRry.  t 

The  river  commenced  to  fall  on  September  28,  and  on  October  7  there  was  8  feet  an 
the  bar  at  the  month.  Tbe  General  Newton  was  put  to  work  with  the  scraper  on  Ui« 
Stli,  with  6  feet  scant,  and  on  tbe  evening  of  the  6th  had  eecnredagood  8-foot  cbannd. 

Additionaldikes  were  constracted  between  Cbandler'sand  the  head  of  tbe  AtchalaliTa,   i 
and  at  the  month  of  Old  River  a  dam  225  feet  long  was  bnilt,  to  dose  an  opeoing  in  tbe 
bar,  that  the  current  might  be  concentrated  in  tbe  scraped  channel.  | 

On  October  29  an  examination  was  made  and  sonndiDgs  taken  from  tbe  montk  of  OM 
River  to  the  head  of  the  AtchafiUaya.  The  least  navigable  depth  was  fonnd  labe4)fM 
at  intervals,  bnt  the  channel  was  very  narrow.  All  steamers  in  the  trade  oontinncd  to 
mn  as  ntnal.  On  this  date  (October  29)  the  Red  River  Landing  gauge  read  6.4,  and  Ibt 
Barbre's  Landing  1.6,  against  12.30  and  7.9,  respectively,  on  i^eptember  7,  when  wort  . 
was  commenced  with  4}  feet  on  tbe  bar  at  tbe  month.  From  this  it  will  be  seen  tint 
portions  of  the  channel  of  Old  River  would  bave  been  dry,  and  navigation  entirety  snf  I 
pended,  but  for  tbe  work  done  by  tbe  United  States. 

On  November  3,  the  river  having  commenced  to  rise,  scraping  was  discontinued,  and 
on  the  10th  dike  constraction  wasauapended.  Tbe  piles  in  tbe  temporary  dikes  and  tbo 
dam  at  the  month  of  Old  River,  which  might  prove  obstructions  at «  higher  stage  ef 
water,  were  removed  as  far  as  pcasible,  and  barrel  bnoys  placed  on  tbe  liteB.  The  plait 
was  overhauled,  put  in  good  ciuiditiou,  and  retnmed  to  the  points  fotrn  wbidi  itni 
taken. 

The  season's  work  closed  on  November  30,  since  which  time  there  has  been  DOtlting 
done  except  care  of  property  and  office  work. 

The  gange  at  Barbre's  landing  has  been  re«d  dtiring  tbe  year. 

Thework  is  in  the  collection  district  of  New  Orleans,  which  is  tbenMnstfortofstiy- 
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AH  tiw  riTOr  aHnmene  of  the  B«d  Eirer,  Bajou  Tenaw  and  Mttoon,  OiucUte  Mid 
Black  BIv«ra,  Um  AtctutfiUar")  Bsjoiu  CoutablMa  ud  Dea  GlaiMa,  tooethec  with 
DnniMiKH  tribntariu  and  a  Urge  portion  of  the  oommerce  of  Bayoa  Teche,  puMS 
thniD^  Old  Rlv«T.  Serersl  Unw  of  stAMneis  ran  regnlorly  in  tlie  tnde.  The  total 
nine  of  the  commerce  to  he  benefited  bjr  the  impraTement  amoanta  to  over  (10,000,000 


The  smooDt  which  can  be  profltablreipended  daring  the  year  ending  June  30, 1B86, 
axuwt  be  stAted  ontil  work  Dpon  ■  definite  pl&u  is  inangniated.  To  maiatftiD  navigit- 
tkn  between  the  Mtssisaippi  and  the  Red  aod  Ateha&laya  by  the  temporary  device* 
heretofore  used  would  require  an  eetimated  annoaJ  appropriation  of  (25,000. 

FIITANCUL  STATEMENT. 

Imprmiing  Mitrimippi  Sivrr  {no  HmU) — Mouth  of  Bed  River, 

BJaoce  on  hand  July  1,  1B85 $  3,816  08 

BeptemborT.  1B85,  amount  allotted 7,000  00 

HoranberO,  1885,  amount  allotted _ 3,600  00 

KoTemberlS.  1685,  amount  aUotted 1,400  00 

Total - 15,716  06 

July  1,  1888,  amouut  expended  during  fiscal  year,  exclnaive  of  oaUtaading 

liaMlilita  Jnlj  1, 1885 11,351  65 

Jolyl,  1880,  balance  on  hand 4,364  43 

IMFBOTSMKITT  OF  TBB  UI98IS8IPPI  BtVKB    AT  MATCHEZ  AND  TIDAUA,  HimSBIPn 
ASH  LOUISIANA. 

Ko  work  has  been  done  in  this  vicinity,  owing  to  the  lock  of  Ainda. 

The  ^(proved  prpjeet  oontemplatea  the  protection  of  the  caving  banks  by  means  of 
nbmeMed  slopingspara  placed  at  interrals  to  be  detennined  as  the  work  progreeeM,  but 
Mnuwd  for  eatimate  <tf  oast  at  1,000  feet    The  estimated  coet  is  $600,000. 

To  pterent  the  flow  of  water  across  the  neck  of  land  l>etween  0>I«b  and  Cowpen  bends, 
•odtoeantidpateddefltractionaf  thehsrbenof  Nat«hesand  Tidalia  by  a  cat-off,  it  is 
proposed  to  constmct  a  levee  at  an  ulunated  coet  of  $100,000.  This  makes  the  total 
ntiontM  f700,00a 

The  amount  which  can  be  profitably  expended  daring  the  year  ending  Jnne  30, 1883. 
HtS50,000  for  the  porchase  of  the  neoeesary  plant,  the  oonstroction  of  the  levee,  and 
tnnnwncement  of  dike  work. 

There  ia  teceiv^annnally  at  Natchet,  Hiae.,  about  40,000  tons  provisions,  groceries, 
■nd  machinery,  "^^DOO  tons  cotton  seed,  26,000  tons  coal  The  shipmeuta  are  abont 
40,000  bnles  cotton,  4,000  tons  oil  prodacls.    About  twelve  hundred  steomeia  arrive  and 

At  Tidalia  the  receipts  are  8,000  tons  produce,  provisions,  machinery,  etc.,  and  the 
■bipmenis  10,000  balea  cotton  and  2,000  tons  cotton  seed.  A  railroad  recently  com- 
pletod  to  Trinity,  Lb.,  will  add  materially  to  the  commerce  of  Vidalia. 

The  work  ia  in  the  collection  district  of  New  Orieans,  which  is  the  nearest  port  of 
ffltiy. 

FIITANCIAL  BTATKUKNT. 

Jnly  1, 1885-Balance  on  band $1,625  96 

'nly  1, 1886 — Amount  expended,  exdodve  of  ontstanding  liabilitiea  July  1, 

1885 696  30 

Jnljl,  1886— BaUnoe  on  hand.. 1,000  66 

COHSTBUCnOH  AMD  BBPAIB  OF  LKVEES. 

^  The  project  of  levee  bnildin^  adopted  by  the  Miasissippi  Biver  Commission  hae  so  tltr 
Kcn  amply  to  dcoe  the  existing  gaps  in  the  lines  alrrody  established  bv  constrneUng 
l«vm  as  fikr  as  the  funds  allotted  will  permit,  with  locations  of  reasonable  p 
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K>d  itrodM  equal  to  the  adjaMnt  levees.  While  pioceeding  under  this  plan,  tiie  Ii»  oT 
levees  by  caving  banks  and  their  bnttching  by  floods  may  be  anQoaUy  anticipated. 

At  the  begiQDiog  of  ttie  Sacal  year  no  embankmeot  conitmetion  waa  in  prognMj  the 
levees  geueratly  thronghont  the  district  were  in  better  oouditjon  than  at  any  time  in  Om 
previous  Iwenty  years.  Lack  of  fnods  haa  prevented  any  new  work  being  nndertAes 
during  the  past  fiscal  year. 

The  sinkiug  of  Kempe  Levee,  at  Potter's  Rlongh.  necessitated  some  repair  work  belBg 
done  ditriue  the  months  of  'Febmsiy  and  Maruli,  18S8.  The  emltaukmentvras  placed  in 
good  condition,  bntitngainsettled,  and  additional  work  was  necessary  in  April  uid]f*y, 
1686. 

The  parochinl  authorities  of  Tensas  Parish  have  raised  the  pade  and  enlai^  thi 
aoM  sertion  of  the  foilowing  Ubited  States  leveee:  Point  Pleasant,  Sbipp's  Btyon  t* 
Hard  Times,  Hanlscrabble,  Bondnrant,  and  fbi  about  two-thirds  of  the  length  of  tlw 
United  States  Kempe  Levee. 

The  rapid  caving  of  the  bank  occasioned  a  gap  in  the  United  States  Boodnrant  hntt, 
and  a  new  piece  of  levee  was  built  by  the  t^tnle  and  parish  to  close  it. 

The  flood  of  1886  did  not  severely  strain  the  levees  of  the  district^  and  no  breaks  Iu«t 
occnrred  In  the  levees  bnilt  by  tbe  United  States. 

The  lines  of  levee  are  now  continnons  throughout  the  district,  with  the  Ibllairiiig 


Diamond  rsland  Bend,  a  gap  abont  50,000  feet  long. 

Boojcere  Bend,  a  gap  abont  23,400  feet  long. 

Black  Hawk  to  Ked  Biver,  a  gap  abont  90,000  feet  long. 

Morgnoxa  CrevaRsc,  a  gap  about  6.U00  feet  long. 

Mapa  showing  on  ana  sheet  the  location,  profile,  and  cross-section  of  nearly  ill  tba 
levees  have  been  made. 

The  extensive  plant  and  outSt  required  in  the  prosecution  of  levee  work  by  hired  la- 
bor has  been  cared  for  and  repaired,  and  is  in  first -class  condition  for  service. 

The  commerce  benefited  is  all  that  of  the  lower  Mississippi  River. 

The  work  coming  under  tbe  general  appropriation  for  improving  the  Missiaailip 
BiveT  from  Cairo  to  the  Head  of  tbe  Passes,  no  separate  appropriation  is  asked  ibr. 


ImpTovivg  Xiiataiippi  Siwr  (no  tmit). 

A.— Levees,  Atchafalaya  Front: 

Jalyl,  1885,  balance  on  hand _..  59,«6  07 

Nov.  16,  lS!iS,  transferred  to  leveesTensos  Front... $3,400  00 

Nov.  18,  1885,  tnutaferred  to  month  of  Red  Bivft- .,.     1,400  00 

Nov.  16,  1885,  tiansfcTTed  to  harbor  at  New  Orleans 1,400  00 

6,aO0M 

3,29S8T 
Jnly  1,  1836,  expended  daring  fiscal  year,  eiclnaive  of  ontslAnding 

llabilitiM  Jnly  1,  1885 2,784  7S 

Jnlyl,  1880,  balance  on  hand 511  35 

B.— 'Levees,  Tensas  Front: 

July  1,  lea"),  balance  on  hand 611  78 

Not.  16,  1886,  amonnt  allotted 3,400  0(1 

June  16, 1866,  amonnt  allotted 1,000  00 

5,  Oil  78  ■ 
Jnlyl,  1686,  amonnt  expended  dnringflscalyear,  exclnsivsof  ontstand- 

ing  liabilities  Jnly  1,1885 ^ 3,E98  04 

July  1, 1886,  balance  on  hand 1, 413  W 
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supplemental  eepoet  of  the  mississippi  biver  commission. 

The  Mississippi  Biteb  Oommibbion, 
Peesidemt's  Office,  Army  Bdiliuko,  33  W.  Houston  Steeet, 
New  York,  November  30, 1880. 

Snt:  In  porsuance  of  tbo  provisions  of  eectioD  4,  river  and  barbor 
act  of  Auguat  5, 1886,  £  bare  the  honor  to  sabmit  the  followiog  report 
of  operations  uuder  the  direction  of  the  Mississippi  River  Oommisuiou, 
from  Jaly  1  io  Xorember  1, 1886,  with  financial  statements  relating  to 
tlie  appropriations  in  the  said  act. 

^be  time  which  haa  elapsed  since  the  meeting  of  the  Commiaaion, 
^ptember  16-20,  18S6,  has  sufficed  ouly  for  the  preparationa  necessary 
to  carry  out  the  approved  projects  for  the  expenditure  of  tho  allotments 
"lade  at  that  time  and  recommended  for  approval. 


^«  appropriation  being  too  small  to  permit  the  esteosioD  of  field 
surveys,  the  work  done  has  been  confined  to  rcdacing  and  preparing 
lot  publication  the  data  already  in  hand. 
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FINAVCIAl.  eTATEMEKT. 

JdI;  1,  1886,  bulanceof  oldkpiHopriatiiHM. -... 9111  21 

Anguat5,  ItWi,  appropriated 30.000  « 

30,111  :i1 

Eipendtd  since  July  1,1836 *i,730  69 

OntataRding  liabtliti«a 1,OT9  92 

4. 610  Ct 


(S)  AppropTiation  for  iraproTrng  Uimlaajppi  RiTFt  &oib  H«*d  of  th«  Pwea  to  the 
uoath  of  the  Obio  Bivot :  ConliDDiug  improvement,  two  millioD  dollars. 


Balftnee  STftilable  November  1, 1886 95,500  61 

,.)  AppropTiation  for  iraproving  Uimlaajppi  River  & 
uoath  of  the  Obio  Bivor :  ConliDDiug  improvement,  t 

FIRST  DISTRICT. 

[Cairo  to  foot  of  Island  No.  40—200  miles.] 

JSo  work  has  beeo  done  in  tliU  (listrict  except  repairs  of  plaQt.  The 
works  already  constranted  remain  onchanged,  aod  agood  navigable 
cbanoel  is  laaiutained.  Examinations  made  at  low  water  disclose  the 
fact  that  the  revetments  at  Ashport  and  Craighead  Point,  which  were 
supposed  to  have  Iwen  carried  away,  are  still  iu  place  and  entire. 

BBCOND  DISTRICT. 

[Foot  of  Island  No.  40  to  month  of  White  River— 180  mtleit.] 

In  addition  to  repair  of  plant,  the  work  doae  in  this  district  has  been 
in  pursuance  of  an  approved  project  for  "  completing  the  work  io  the 
river  at  Memphis,"  involving  the  constraotion  of  a  mattress  reTetment 
in  front  of  the  city  levee,  beginning  at  the  lower  end  and  ezteoding 
ap-stream  as  far  as  the  appropriation  will  permit  This  was  begun 
October  23,  and  at  the  end  of  the  month  400  feet  bad  beeo  completed. 

THIBD  DI8TBI0T. 

[Uonth  of  White  Rivn  to  Wonenton,  Hiss.— 230  miloe.] 

Operations  in  this  district  have  been  limited  to  repair  of  plant  and 
preparations  for  work  at  Delta  Point. 

FOVBTR  DIBTBIOT. 
[WaireDton  to  Head  of  the  Passea— 484  miles.] 

The  principal  work  done  in  this  district  has  been  npon  the  channel  of 
Bed  Biver,  between  the  Mississippi  and  the  head  of  the  Atchafalaya. 
This  was  began  Angnst  9,  and  continned  with  snccess  until  September 
29,  when  sliding  of  the  banks  began  to  force  op  mud  Inmps  and  ridges 
iu  the  channel.  An  attempt  was  made  to  remove  these  by  blasting 
with  dynamite,  but  the  rapid  fall  of  the  Mississippi,  which  finally 
reached  a  stage  3  ftiet  lower  than  last  year,  caused  this  method  to  foil, 
and  by  October  28  navigation  was  suspended. 

Besides  this  no  work  has  been  done,  except  in  preparation  for  lajisg 
a  sill  in  the  Atchafalaya,  and  for  continuing  the  spurs  in  Kew  Orleans 
Harbor,  according  to  the  approved  projects. 
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GBNBBAL  8BBTICE. 

Operations  have  been  almoat  entirely  conflaed  to  the  preservi 
repeir  of  plaot.  On  October  12,  informal  a^eement  was  iiii 
Mr.  George  Blackman,  of  Saint  Lonis,  for  3,600  cabic  yards  < 
stone  at  54  cents  per  yard,  for  the  nse  of  Captain  Lea(^,  at  1 
and  1,900  yards  of  this  has  been  sent  to  its  destination. 

PINANCIAI,  8TAIBMBNT. 

Joljr  1,  1686.     Balances  of  old  appropiiatioiu : 

Flnt  fiistrict tl,K7  (B 

Seonod  dlstriet 7,033  64 

Third  dJBtnct 8,057  44 

Fonrtb  distriot 9,297  80 

G«De»l  aerrice 80,616  69 

Appropriated  Anguet  5, 1668 2, 

3, 
Farrmber  1,  18^6.     Expended  since  June  30,  1886: 

Firet  dirtriot $5,602  10 

Second  district 9,136  34 

Third  distHct 14,670  97 

Foarth  district 15,309  60 

General  service  (uaapportioned) 1,7U4  76 

Bslaiifw  available  Noveiuber  I,  1886 2, 

Very  respectfally,  yonr  obedient  Bervant, 

Q.  A.  GiLLMOBB, 

Colonel  of  Engineers,  Bvt.  Maj.  Oeiil,  U.  8.  ^ 
Prent.  MisB,  River 
The  Seceetabt  op  War, 
(Tbrongh  the  Chief  of  Engineers.) 

(Fint  ludonement.] 

Offiob  Chief  op  Engineers, 
U.  S.  Ai 
December  4 
Bespectfally  forwarded  to  the  Secretary  of  War. 

John  G.  Pare 
Acting  Ch^f  of  En^ 
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letter  op  the  secretaey  of  wak. 

Wab  Depabiment, 
Washington  City,  December  20,  1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Bep- 
resentatives  the  annual  report  of  the  Mississippi  Birer  Commission  for 
the  fiscal  year  ending  June  30, 1887. 

Wm.  C.  Endicott, 

Secretary  of  Wor. 
The  Spsaxjbb  of  the  House  of  Bepbesentatitbb. 


EBPOET. 

The  Mississippi  Kiter  Couhission, 

Peesidbkt's  Ofpice, 
Ifeva  York,  December  14, 1887. 
8iR :  The  Mississippi  Bivcr  Commission  has  the  honor  to  submit  a 
report  for  the  fiscal  year  ending  June  30, 1887,  embracing  the  following 
subjects : 

(1)  Surveys  and  examinations. 
(21  Conatmction. 

(3)  Financial  statements. 

(4)  Eitttimates  for  the  fiscal  year  ending  June  30, 1889. 

(5)  General  observations. 

SURVEYS  AND  EXAMINATIOKS. 

At  tbe  close  of  the  last  fiscal  year  the  appropriation  for  surveys  and 

expenses  of  tbe  Commission  was  practically  exhansted.    The  act  of 

Angnst  5,  1886,  contained  an  appropriation  of  (30,000  for  surreys  of 

the  HissisAippi  Biver,  which,  atthoagh  too  small  in  amonnt  to  justify  a 
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resamptioD  of  flold  work,  enabled  work  to  bo  resamed  in  the  oGSoe  d 
the  CominiBfiion,  and  it  haa  been  prosecuted  tbranghout  the  year.  Work 
has  been  maiiily  on  the  still  incomplete  maps  of  the  BarveyB  below  Cain. 
In  addition,  the  map  of  the  AUnvial  Valley  has  been  pnblished,  and  Ikt 
resalts  of  the  discbarge  observations  of  1885  have  been  tabulated,  be- 
Btdi'S  macb  miscellaDeous  work.  There  still  remains  mnch  to  be  dan 
in  this  line  before  the  great  mass  of  information  of  all  kinds  collected 
by  tlie  Commission  can  be  published.  While  its  actual  cost  in  moD^ 
has  been  several  hundred  thousand  dollars,  its  actual  valne  cao  not  be 
even  estimated,  embodying  as  it  does  the  most  eitensive  colIectioD  of 
hydraulic  observations  and  data  of  which  there  is  any  record.  It  should 
bo  published  with  as  little  delay  as  possible,  if  only  to  insure  ita  preeo- 
vation.  The  survey  of  the  Mississippi  Biver  below  Cairo  is  now  con- 
pleted.  It  has  been  begun  above  that  point,  and  partially  completed' 
10  Urand  Tower,  111.,  while  the  triangulaliou  has  been  carried  to  Eeofcnk, 
Iowa,  and  the  levels  to  Fnlton,  HI.  The  completion  of  this  great  woii 
is  of  the  greatest  importance,  and  should  be  pushed  with  as  great  ce- 
lerity as  is  compatible  with  economical  execntion. 

(For  details,  see  report  of  Capt.  S.  S.  Leach,  Corps  of  Engineers, sec- 
retary of  the  CommissioD,  Appendix  A.) 

C0N8TEDCT10N. 
FIRST  DISTRICT. 

(Cai; 

This  district  iuclndes  the  work  on  PInm  Point  Beach,  and  at  the  har- 
bors of  Oolnmbus  and  Hickman,  Ky. 

harbors  of  Columbus  and  Hicttman,  Ky. — Special  appropriations  oi 
$18,750  were  made  for  each  of  these  two  harbors  by  the  river  and  har- 
bor act  of  Augusts,  1886,  but  as  the  sums  so  appropriated  were  oon- 
tiidercd  by  the  Commission  entirely  too  small  to  commence  the  wort 
needed,  it  was  recommended  by  the  Commission  to  the  Secretary  of  War 
that  the  money  be  not  expended. 

Plum  Point  Reach. — At  the  end  of  the  last  fiscal  year  the  current  al- 
lotment for  this  work  was  about  exhausted.  As  the  season  was  far  *d- 
vansed,  orders  were  given  immediately  after  the  passage  of  the  river 
and  harbor  bill  to  put  the  plant  pertaining  to  the  reach  in  condition  fbr 
service.    This  was  done. 

Id  September,  $377,250  was  allotted  for  work  on  the  reach,  and  projects 
were  prepared  aud  approved  by  the  Commission  for  its  expenditaie. 
These  projects  were  not  approved  by  the  Secretary  of  War,  presumably 
for  reasouB  to  which  reference  will  be  made  later,  and  in  oonseqaenee 
there  has  t>een  bnt  little  work  doneon  tbereach.  In  December  a  project 
for  repairs  to  the  Bnllerton  aud  Plum  Pointdikes  was  approved  by  the 
Secretary  of  War,  and  the  repairs  to  tbe  Plum  Point  dikes  were  carried 
out.  Before  worli  could  bs  begun  on  the  Bullerton  dikes  they  were 
breached  by  heavy  masses  of  drift,  and  subsequent  examination  shows 
them  to  be  beyond  tbereach  of  repair.  No  scour  has  taken  place  in  the 
cbute  of  Bnllerton  towhead,  but  as  a  matter  of  precaution  a  new  dike 
will  be  bnilt  below  the  site  of  Dike  No.  2.  All  these  dikes  were  greatlf 
weakened  by  the  decay  of  the  piling  used  in  their  construction. 

The  revetment  at  Fletcher's  Field  still  remains  in  place  and  substao- 
tially  holds  tbe  line  of  bank.  The  middle  section  lost  abont-SOOfeet 
daring  tbe  year,  and,  as  it  is  attacked  byeddiea  at  both  ^Qds,  owing  to 
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the  incomplete  conditioa  in  whicli  it  vaa  left,  its  destractiou  is  only  a 
qnestioD  of  time,  when  nndesirable  chaoges  will  take  place  in  thectiaD- 
oel  below.  The  Commission  intended  to  complete  this  work,  but  tbeir 
action  was  not  approved,  as  stated  above. 

Ao  Allotment  of  $100,000  was  made  by  the  Commission  to  construct 
a  levee  on  the  opper  side  of  Plum  Point,  to  cut  oflf  the  large  volume  of 
vster  which  in  times  of  flood  flows  across  this  point,  and  force  it  to  fol- 
kw  the  main  chaQoet.  This  levee  was  fortunately  completed  before  the 
dood  of  188?,  and  its  good  effect  has  been  very  marked.  There  has  been 
a c(HH»ntnition  and  deepening  of  channel  throaghoat  the  reach,  the 
bus  being  cnt  down  8  or  10  feet,  with  a  material  lowering  of  the  high- 
Titer  slope.  It  is  expected  this  year  to  partially  complete  a  levee  on 
tbe  opposite  or  right  bank,  with  the  object  of  cutting  off  any  outflow  in 
that  direction  also.  The  effect  of  these  levees,  combined  with  that  of 
the  contraction  works  at  Plum  Point,  Bullerton,  and  Osceola,  will  prob- 
ably soon  cause  tbe  total  disappearance  of  Plum  Point  Bar.  Its  im- 
provement has  been  steady  from  year  to  year,  as  the  concentration  of 
Koar  cuts  the  channel  down  through  the  old  deposits.  During  the  last 
low  water  not  less  than  10  feet  depth  was  found,  and  this  only  for  a 
very  short  time.  At  extreme  low  water  the  depth  was  from  1^  to  13 
feel. 

(For  details  of  work,  see  report  of  Capt.  S.  S.  Leach,  Corps  of  Engi* 
seers,  in  charge  of  first  district.  Appendix  C.) 

SECOND  DISTRICT, 

(Footoflalandlfo.  40  tomonlbof  WbiteRiver.    OfDc«r  in  charge,  Capt.  S.  8.  Leadi, 
Corpa  of  Eiigiiie«n;  headquarters,  Memphis,  l^nn. 

Tbe  allotments  for  this  district  being  exhausted  at  the  end  of  the  last 
ftseal  year,  an  early  allotment  of  funds  was  made  immediately  after  the 
passage  of  tbe  river  and  harbor  bill  of  August  5,  1886,  to  enable  Uie 
plant  to  be  repaired. 

Xemf\ia  Harbor. — Work  at  this  point  has  been  carried  on  with  the 
specific  appropriation  of  $57,250,  made  by  the  general  act,  and  has  cou- 
BtBted  in  extending  the  revetment  of  former  years  in  front  of  the  paved 
city  levee.  The  total  extent  of  this  work  is  over  7,000  feet,  and  about 
3,HI0  feet  has  been  ctmpleted  during  the  current  season.  There  re- 
maiDB  only  a  small  gap  of  600  feet,  which  will  be  filled  tiiis  fall.  This 
Tork  has  given  entire  satisfaction. 

Below  tbe  paved  levee  the  bank  has  of  late  years  been  caving,  se- 
riously threatening  the  railMad  tracks  and  much  valuable  property. 
There  being  no  immediate  pYoapect  that  the  necessary  work  of  protec- 
boQ  would  be  undertaken  by  the  United  States,  the  private  parties  in- 
terested raised  the  sum  of  $60,000  to  carry  out  tbe  work  themselves. 
Tbe  district  ofScer,  Captain  Leach,  was  put  in  charge  of  the  work  aud 
the  ose  of  Qovemment  plant  was  authorized.  The  protection  consists 
of  X  revetment  in  the  form  of  five  submerged  spurs,  projecting  from  tbe 
buik  and  extending  from  the  bigh-water  mark  to  the  limit  of  scoar. 
They  are  built  of  cribs  filled  with  brush  and  stone,  and  rest  on  wide  foot- 
mattressea  of  brush.  The  spurs  cover  a  length  of  2,200  feet  of  bank, 
ind  their  effect  has  been  good,  the  caving  being  reported  as  stopped. 
Tbe  method  is  substantially  the  same  as  that  which  has  already  given 
good  results  at  New  Orleans.  It  is  understood  that  it  is  intended  to 
pot  some  short  spurs  between  the  main  ones,  to  hasten  deposit. 

XemvKit  Reach. — The  only  work  here  is  the  revetment  at  Hopefleld 
pMut,  for  irhieh  an  ^Uotntent  b^s  been  njade.    The  caving  of  the  ui)- 
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protected  part  of  Hopefield  Poiot  baa  coottnued,  aod  500  feet  of  the 
lower  end  of  tbe  revetmeot  lias  been  carried  away.  As  soon  as  tb« 
river  is  loir  enongh,  tbe  corrent  allotment  will  bo  expended  in  ^^>ai^ 
Ing  and  contiouiiig  thia  revetment  down-stream. 

Levee», — In  tbis  district  are  embraced  tbe  levees  of  tbe  Upper  Taioo 
and  Wbite  Kiver  fh>nt8.  On  the  Upper  Yazoo  ftttnt  the  work  done  by 
tbe  United  States  consisted  mainly  in  strengtbening  and  laUiDg  tbe 
levees  at  points  wbereit  was  most  needed,  especially  in  tbat  pcntionof 
tbe  line  lying  between  tbe  nnsbpacana  and  the  Coaboma  Coonty  line. 
By  the  unit^  efforts  of  the  United  States  and  tbe  State  levee  antJion- 
tiea,  nearly  tbe  entire  line  was  brought  up  to  grade,  3  feet  above  hiph 
water  of  1882,  and  was  held  daring  the  flood  of  1887. 

Nothing  was  done  on  the  White  River  front. 

(For  details  of  work  see  report  of  Capt  8.  8.  Leach,  Co^w  of  Engi-' 
neers,  in  charge  of  second  district,  Appendix  D.) 

THIRD  DISTRICT. 
(Honlb  of  Whit< 

Lake  Providence  Eeach. — No  work  baa  been  done  in  tbis  reach  beyond 
care  of  plant  and  carrying  on  snrveya.  An  allotment  of  4270,000  was 
made  by  the  Commission  for  work  here,  but  tbe  project  for  its  exjieDil- 
iture  was  not  approved  by  tbe  Secretary  of  War.  ITie  dike  work  on 
the  reach  has  been  somewhat  damaged,  owing  to  tbe  gradnal  decay 
of  tlie  piling ;  and  tbe  revetment  at  Pilober's  Point,  after  holding  tbe 
bank  throngn  two  great  floods,  in  spite  of  its  badly  damaged  and  incom- 
plete condition,  baa  now  substantially  disappeared.  The  caving  of  tbe 
bank  at  Elton  has  allowed  the  Stack  Island  channel  to  apUt,  a  portiOD 
DOW  going  down  the  shore  by  Lake  Providence.  In  consequence  of  this 
division  the  depth  heretofore  foand  here  baa  diminished.  There  hu 
alao  been  heavy  caving  at  Ben  Lomond  and  at  Wyly'a,  which  will  be 
detrimental  unless  aoon  cbecked. 

Vicktburg  Harbor. — As  soon  as  tbe  Commission  coald  act  on  tbe  ap- 
propriation of  1866,  an  allotment  was  made  tbr  some  slight  repairs 
needed  by  tbe  revetment  at  Delta  Point,  and  a  snrvey  was  ordered  of 
the  harbor  and  vicinity,  to  enable  tbe  Commission  to  act  on  the  special 
and  conditional  appropriation  for  work  here  made  by  tbe  general  act 
As  a  result  of  this  survey,  a  project  waa  prepai'ed  by  the  district  officer 
for  dredging  a  basin  in  front  of  tbe  city,  and  a  canal  thence  to  theri«r 
at  Kleinston.  It  was  also  proposed  to  bnild  a  pile  and  brush  dike  across 
tbe  harbor  beyond  tbe  end  of  the  basin,  and  also  along  the  bar  from 
De  Soto  Island  to  near  the  mouth  of  the  proposed  canal  j  tbe  object  of 
these  two  dikes  being  to  out  off  tbe  eddy  cnrrent  which  now  flows  into 
the  harbor  at  high  water  and  brings  in  tbe  mnd  deposit.  This  project 
was  not  acted  on  at  tbe  end  of  the  fiscal  year,  bnt  has  since  been  ap- 
proved, and  work  will  be  begun  as  soon  as  tbe  conditions  are  favorable. 

Oreenville  Harbor. — For  this  work  a  special  appropriation  of  $37,500 
waa  made  in  tbe  general  act.  Thia  was  not  deemed  anfficieat  by  tb» 
Commiasion  to  begin  the  extensive  work  of  bank  protection  required, 
and  Lence  nothing  wasMone  during  tbe  year.  Becently,  however,  tbe 
city  has  raiaed  $uO,000  to  put  into  tbe  work  on  condition  tbat  tbe 
expenditure  of  the  appropriation  be  allowed.  As  tbis  is  deemed  snffi- 
cient  to  warrant  beginning  tbe  work,  tbe  Oommisaion  have  given  their 
approval,  and  the  work  will  be  undertaken  at  once.  Submerged  spsi! 
vill  be  used,  aa  at  Memphis  and  New  Orleans,  -~,  . 
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Leveet. — This  district  includes  the  levees  ou  tbe  Lower  Yazoo  fh>Dt 
•Dd  tbe  npper  part  of  the  Tensas  front.  Id  the  former  portion 
oDiy  a  loop  in  tbe  levee,  rendered  necessary  by  the  caving;  at  Ben 
Lomond,  was  constmcted.  On  the  Tensas  front  tbe  levee  tcom  Amos 
Uklge  to  Arkansas  City,  which  covers  the  head  of  tbe  Tensas  Basin, 
■as  partially  cooscructed,  being  pasbed  nnder  great  difficulties,  so  as 
to  keep  out  tbe  flood  of  1887j  although  from  12  to  18  inches  higher 
tlian  any  known  flood  at  this  point.  Tbe  reconstniction  of  the 
pBDther  Forest  Levee  from  Gaines  Landing  to  Linwood  bas  been 
QDdertnken,  bat  it  is  not  yet  completed,  and  the  gap  in  the  levee  at 
Lehnda  has  been  closed. 

In  addition  to  the  work  mentioned,  work  under  the  saperrision  of 
the  engineers  of  the  Commiasion  has  been  carried  on  by  the  State 
and  coanty  aathorities  of  Arkansas  and  Loaisiana,  tbe  allotments  for 
this  portion  of  tbe  Teusns  front,  t.  e,,  above  tbe  Louisiana  State  line, 
liaving  been  made  conditional  on  work  being  done  by  the  parties  men- 
lioaed,  eqnal  in  extent  to  that  done  by  tbe  Commission,  and  nnder  the 
saptMTisioo  of  its  engineers.  Daring  the  flood  of  1887,  considerable 
work  was  done  in  holding  the  levees,  and  no  break  of  any  maguitnde 
occnrred. 

(For  details  of  work  see  report  of  Capt.  W.  T.  Boase!!,  Corps  of 
Engineers,  in  charge  of  third  district,  Appeudix  E.) 

FOURTH  DISTRICT. 

(WBrrenttm,  Hiss.,  to  head  of  Passes.  Offloer  ii 
of  Engineers,  to  December  4, 1886 ;  since  tbat 
EDgioeera;  headqaarters,  New  Orleaoa,  La.l 

Ifew  Orleans  JBarbor. — The  last  work  done  at  this  place  bad  been  the 
constroction  of  a  system  of  submerged  spnr-dikes,  designed  to  stop  the 
caving  of  the  bank  in  Oouldsboro,  Bend,  opposite  ITew  Orleans.  The 
results  of  this  work  appearing  satisfactory,  it  was  determined  to  carry 
the  work  on  in  continuance  of  the  plan,  with  the  special  appropriation 
of  175,000  made  by  the  general  act  of  August  5, 1886.  Uf  the  whole 
number  of  spurs  projected  (sis  in  all),  two,  viz,  N^os.  2  and  3,  bad  been 
entirely  completed,  and  one  (No.  5)  partially  so.  During  the  past  year 
two  more  spurs  were  built  (Nos.  1  and  6),  bnt  the  high  water  intervened 
before  the  nnflnisbed  No.  5  could  be  completed.  This  work  bas  so  far 
proved  satisfactory,  and  it  is  proposed  to  continue  it  as  fast  as  funds 
are  supplied. 

Rectification  of  Red  and  Atchafalaya  rivers.~-Ab  the  close  of  the  last 
fiscal  year  the  appropriation  for  this  work  was  exhausted,  and  much 
anxiety  was  felt  as  low  water  approached  lest  the  navigation  through 
Old  River  should  be  stopped  before  foods  were  available  to  keep  and 
channel  open.  As  soon  as  possible  after  the  passage  of  the  river  the 
harbor  bill,  arrangements  were  made  for  beginning  work,  and  on  Au- 
gust 17  the  plant  was  ou  the  ground.  From  this  date  until  October 
28  wotk  was  steadily  poshed,  the  method  being  the  same  as  in  recent 
years,  viz,  scraping  on  the  shoals  and  building  small  brush  wing-dams 
at  the  wider  places.  The  work  was  more  difBcult  than  ever,  and  the  ex- 
teat  of  shoal  water  greater.  On  September  26  the  baubs  near  Ash 
Cabin  began  to  slide  in,  tbe  bottom  coming  up  in  lamps  which  finally 
required  blasting  for  their  removal.  The  struggle  was  kept  up  for  a 
mouth  longer,  when  it  was  abandoned,  and  Old  River  remained  impass- 
able DutJl  the  Mississippi  Biver  rose  again. 

Under  the  special  appropriation  for  work  at  the  head  of  the  Atchafa- 
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laya,  it  was  decided  to  begin  tbe  construction  of  the  sills  projected  to 
check  its  further  eDiargement.  These  sills,  six  in  nnmtier,  are  snbmerged 
brosb-dams,  placed  at  intervals  of  abont  one- fourth  mile.  Theyextaid 
from  high-water  mark  on  one  bank  clear  across  the  stream  to  high- 
water  mark  on  the  other  bank.  Their  shape  and  height  are  so  arraogett 
that,  wbile  adequate  width  and  depth  are  left  for  the  passage  of  boots  at 
low  water,  the  high- water  section  is  only  intended  to  pass  an  equivalent 
of  tbe  flood-volume  of  Ked  £iver,  viz,  about  200,0lH)  cnbic  feet  per  second. 
Surreys  for  the  sites  of  these  dams  have  been  made,  and  plsot  for  the 
work  prepared.  It  is  expected  that  one  sill  wilt  be  built  daring  tbe 
coming  season. 

Leteex. — This  district  inclades  the  levees  on  the  lower  Tensaa  and  i 
Atcbafalaya  fronts.  On  the  former  front  work  was  confined  to  repairs 
of  the  Kempe,  Hard  Times,  and  Greens  to  Fairview  levees. 

On  the  Atcha&laya  front  the  Morgauza  levee  was  bnilt  by  tbe  State 
of  Louisiana  and  the  Commission ;  the  latter  allotting  $40,000  for  tbe 
work. 

(For  details  of  work  in  this  district,  see  report  of  Capt.  D.  G.  Kingman, 
Corps  of  Engineers,  in  charge  of  fourth  district,  Appendix  F.) 

GENERAL  SERVICE. 

All  the  steamers  and  barges  belonging  to  this  service  were  repaired, 
and  sach  supplies  of  stone  as  were  needed  were  furnished  to  the  district 
officers.    The  fleet  was  wintered  safely  at  Chester,  HI. 

(For  details  of  this  work  and  general  financial  statement,  see  report 
of  Lieut.  James  L.  Lusk,  secretary  of  construction  committee,  Appen- 
dix B.) 

OPEEATIONS  FOE  THE  COMING  SBASOK. 

The  rigid,  interpretation  of  the  restrictions  in  the  liver  and  harbor 
act  concerning  the  use  of  bank  protection  narrows  very  materially  the 
field  of  work  open  to  tbe  Commission.  They  do  not  deem  it  advisable 
to  push  any  further  the  construction  of  contractiou  works  while  tbe  re- 
striction prevents  the  holding  of  banks,  even  where  necessary  to  pro- 
tect the  contraction  works  themselves  as  well  as  to  prevent  further 
deterioration  of  the  channel.  Hence,  work  on  the  Plum  Point  and  Lake 
Providence  reaches  will  be  confined  to  repairs  to  existing  works.  At 
Memphis  the  Hopefield  revetment  will  be  repaired  and  extended,  and 
tbo  Memphis  revetment  will  be  completed.  At  Greenville  and  Vicks- 
burg  work  under  the  special  projects,  already  described,  will  bo  earned 
on,  as  also  at  N^ew  Orleans  and  at  the  head  of  tbe  Atchafalaya.  All 
fnnds  remaining  available,  over  and  above  wbat  is  required  for  current 
repairs  and  for  the  care  of  plant,  will  be  alloted  to  tbe  construction  of 
levees.  It  is  expected  that,  with  the  assistance  of  local  authorities,  the 
Yazoo  and  Tensas  fronts  will  he  entirely  closed,  and  progress  will  be 
made  on  the  White  Kiver  front.  The  local  levees  on  Plum  Point  Reach 
will  be  extended. 

FINANCIAL  BTATKMBNT.  I 

Appropriation  for  talariet  and  txpeu*e»,  MUtUtippi  Siver  Commiuioa. 

Balance  on  Lund  Jnly  1, 18«6 $3,538.79 

Expended  firomjal;  1,  18a6,  to  Jane  30,  18tS7 37. <S 

Bttlance  on  hand  Jnlj  1, 1887 3,5«L1* 
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Appropriation  f«r  titrtfj/*,  Miinulppi  Birer. 

B»Uoce  on  band  jDly  1,1686 IlII.Sl 

Appcoprutled,  act  of  AagostS,  1883 3O,U0O.0O 

Total : ao.  111.21 

EipendedfromJuly  1,  18S6,  t©  June30,  1887 19,630.16 

Bklance  on  hand  July  1,  1887 10,481.05 

Appropriation  Jot  improtinQ  Slitainaippi  Bicir. 

Balance  on  Land  jDir  1,1886 IIIS.gTI.GO 

Appropriated,  actof  AngaatS,  1886  (lessIS,  942.  GO,  oxpeuitoB  office  Cblef 

of  Enfpneera) 1,994,067.40 

Received  from  Bales !i9.00 

Total 2,109,957.90 

Expended  Irom  July  1,  1886,  to  June  30,  1887 707.021.07 

Balance  on  hand  July  1, 1887 1,402,036.83 

I  for   the  fiKat  ttar  ending 


FOR  StISVBTS  A 

For  eoniinoation  of  anrreyiof  tbe  Misaiwippi  Uiver  betneem  tbe  bead  of  tb'e  Pawea, 
near  lt«  month,  and  ita  headwatera,  now  in  progreaa ;  to  make  additional  itnn'eya 
and  examinations  and  inveatigationa,  tonographical,  bydrogmpbical,  and  hydro- 
metrical  aa  are  necessary  formatunug  a  plan  for  the  permanent  improrementof  the 
:  and  for  salaries  aod  traveling  expenses  cf  tbe  Misaiaaippi  RiverCom- 
d  of  assiatant  engineen  under  them,  and  for  oCllce  expenses  and  oontln- 
genciea...: |200,000 

For  eanUnuiog  tbeimprovemcnt  of  IbeMisaiiisippi  Eiver,  from  Cairo,  111., 
to  the  bead  ef  thepHaaeB,  includiiiir  the  improvemeDt  of  tbe  Bed  Biver, 

•taod  below  the  fa^atl  of  tbe  Atcbafataya (5,000,000 

For  the  improvement  of  the  foltowiug  barbors: 

Colnmbus,Ky 61,750 

Hictman,  Kv 251,750 

OreeuTille,  Hiss 148,500 

Vicksborg,  MwB 2ffi,500 

Now  Orleana,  La 608,600 

For  tbe  protection  of  Lake  Bolivar  levee 150,000 

6,503,100 
OBHERAL  0B8EBTAT10NB. 

There  are  some  features  of  tliut  clanso  of  tbe  act  of  Aagnst,  5,  1886, 
coDtaiuing  tbe  appropriation  for  tbe  Mississippi  River  below  Cairo,  and 
Bomu  facts  relative  to  tbe  expeuilitare  of  that  appropriation,  to  wbicL 
atteution  is  invited  and  wbich  will  require  a  somewbaC  extended  expla- 
nation.    The  claose  referred  to  is  in  tbese  words : 

!r  from  Head  of  tbeFasses  to  themoutb  of  the  Ohio  Biver: 

„ ,,.,XIO,000;  which  siini  shall  beexpimded  under  the  direction 

of  the  Secretary  of  War,  in  accordance  with  tbe  plans,  apectfications,  and  recommen- 
dations of  the  Mississippi  Biver  Comminsion ;  Provided,  That  no  portion  of  this  appro- 
T^Btion  shall  be  expenued  to  repair  or  bnild  leveea  for  the  purpose  of  reclaiming 
luida  or  preventing  injury  to  lanila  or  private  property  by  overflows ;  Froeided,  Aour- 
fcer,  That  the  Commiseion  Is  antborized  to  repair  and  build  levees,  If,  in  their  Judg- 
Beat,  it  abould  be  done,  aa  part  of  their  plan  to  afford  ease  and  safety  to  tbe  naviga- 
tion and  cooinierce  of  the  river  and  to  deepen  tbe  channel ;  And  provided  farlMr, 
That  no  works  of  bank  VTOtectioo  or  revetment  aball  be  executed  in  said  reaches  or 
elwwhero  nntil  after  it  Riall  befoand  that  the  completion  of  the  permeable  eon  tract-  ^ 
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ing  woTkj  and  UDlform  widtb  of  tbe  bigh-walor  cbAnnel  will  not  secure  tbe  derired 
■(Ability  of  tbe  river  builui  Provided,  l^Keter,  Tbkt  aDthinz  berein  ooutsined  shall 
prerent  th«  ooDStniotion  of  reTetmeut  works  where  tbe  banks  are  caving  at  Green- 
ville Reaob,  Delta  Pointy  in  front  of  the  cities  of  ViaksbnTc,  Memphia,  Hickman,  and 
Colnmboe;  JtidprovitUa/arrhcr,  That  contraction  works  aliall  be  built  at  the  same 
time  In  tbe  vide  portioos  of  the  river  immediately  above  the  said  revetment  vrorti*. 
Of  tbe  amonnt  nerein  appropriated  for  tbe  Lower  Hiasimppi  |?5,00O  ai«  ta  be 
expended  in  continuing' tbe  work  in  progross  at  New  Orleans,  $ltf7,500  for  the  reetiG- 
cation  of  the  Bed  and  Atcbofalaya  rivers  by  preventing  further  enlargement  of  the 
latter  stream  and  reatricting  iu  ontlet  capacity,  and  for  beeping  open  a  navigable 
channel  tbroagh  the  month  of  Red  or  Old  River  into  tbe  Misaiasippi  ;  (37,500  in  im- 
proving navigation  in  the  Greenville  Reach  by  preventing  the  bank  at  Greenville  froni 
further  oaving;  175,000  in  deepening  tbe  cbaunel  at  VicksbnrK  by  dredging  throogh 
the  bat  existing  there ;  bat  this  last-named  som  shall  not  be  expended  Qmeas,  aft^ 
another  examination  oi  sarvey,  the  Commlsaion  sball  deem  it  advisable  j  and  if  they 
shall  not,  then  $37,500  shall  be  expended  in  the  improvement  of  navigation  at  Ticks- 
burs  by  eonstmoting  anitable  dikes  and  other  appropriate  workai  and  (!i6,SS0  in  com- 
EletiDg  the  work  on  the  river  at  Memphis ;  also  $18,750  for  work  on  the  river  at 
.ickmon,  and  $18,750  for  work  on  the  nver  at  ColomliDa,  Ky. 
The  Oommission  was  at  much  loss  to  know  bow  to  execate  tbis  lav. 
ItB  literal  execatioD  waa  impossible,  as  will  appear  clearly  lh>m  the  fol- 
lowing facts: 

As  originaUy  recommetided,  and  ao  far  carried  on,  tbe  plan  of  improve- 
ment of  the  Missiasippi  Biver  embraced  three  distinct  kinds  of  -wcwk, 
viz; 

(1)  Contraction  works  for  the  purpose  of  closing  chntes  and  parrow- 
ing  tbe  channel  where  necessajy,  for  concentration  of  tbe  low-water 
discbarge. 

(2)  Bevetment,  or  bank-protection  works,  for  the  parpose  of  prevent- 
ing caviDg  of  the  banks  at  points  where  snob  caving,  if  ancheeked, 
wonld  make  it  impossible  to  obtain  the  desired  contraction  of  the  low- 
water  channel,  or  result  in  injurious  changes  of  current  direction  below. 

(3)  Levees,  designed  to  limit  the  high-water  width-of  the  river,  and, 
by  concentration  of  tbe  flood  discharge  witbin  the  channel,  secure  its 
deepening  and  enlargement  by  scour. 

Tbis  plan  was  fully  set  forth  and  explained  in  the  early  reports  of 
the  Commission,  and  received  the  approval  of  Congress.  It.was  fol- 
lowed consistently  in  the  expenditure  of  all  appropriations  preceding 
the  last.  In  tbis  tbe  proviso  appeared  which  is  quoted  above,  inaposing 
a  conditional  limitation  upon  the  ase  of  works  for  revetment  or  bank 
protection.  This  proviso  forbids  tbe  use  of  bank  protection  anywhere 
*'  until  after  it  shall  be  found  that  tbe  completion  of  the  permeable  con- 
tracting works  and  uniform  width  of  the  bigh-water  channel  will  not 
secure  the  desired  stability  of  the  river  banku." 

Literally  constrned,  this  was  a  direction  by  Congress  to  stop  one 
branch  of  the  work  embraced  in  the  general  plan  heretofore  followed, 
and  go  on  with  tbe  other  two  to  completion  first.  The  "  uniform  width 
of  the  bigh-water  channel,"  referred  to  in  the  proviso,  is  a  thing  attain- 
able only  by  the  completion  of  a  general  levee  system — a  work  reqairing 
many  years  and  large  soms  of  money  for  its  execution.  Tbe  object  of 
the  i>ermeable  contracting  works  ia  to  narrow  the  cbaunel.  There  is  a 
theory  adoat  in  the  world  that  a  stream  whose  channel  is  regulated  ia  . 
width  will  not  erode  its  banks.  And  the  plain  meaning  of  ttus  proviso  ' 
in  requiring  that  no  bank  protection  should  be  used  until  after  it  should  ' 
be  found  that  the  regulation  of  low-water  width  by  contraction  works  ' 
and  high-water  width  by  levees*' will  not  secure  the  desired  stability  of  I 
tlte  river  banks,"  is  that  this  theory  shall  be  applied  to  the  Mississippi  i 
Biver.  But  tbis  would  require,  not  only  the  completion  of  a  general  j 
levee  system,  bat  the  completion  of  a  general  contraction  system  throogh- 
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oat  Uie  liver  or  a  large  part  of  it.  Tbe  channel  is  already  nurrov:  in 
many  places;  bat  tbe  banks  cave,  ueverthelesa.  That  this  caving  can 
be  stopped  by  narrowing  tfae  channel  in  a  few  more  pbices  is  impossible 
to  suppose.  Tbe  theory  referred  to  rests  upon  an  assumption  of  general 
regulation  of  width,  and  consequent  general  aniformity  of  velocity  and 
sediment  cbarge.  It  wonid  have  t>een  sufficient  to  disincline  tbe  Com- 
miasioa  to  try  so  stnpendons  and  costly  an  experiment,  without  first 
laying  tbe  subject  fallybefore  Congress,  that  it  is,  in  the  opinion  of  the 
Commission,  utterly  visionary  and  hopeless.  But  tbe  experiment  is  one 
which  is  impossible  even  to  trj\  Five  years'  experience  in  Lake  Prov- 
idence Beach  warrants  tbe  statement  that  it  is  impossible  to  narrow  the 
low-watrr  channel  in  that  reach  through  permeable  contracting  works 
alone,  by  any  expenditure  of  money  or  continuance  of  work.  The  works 
may  be  coDstmcted  and  deposits  secured  by  the  thousand  acres,  but 
Dulessbeld  to  its  place  at  certain  points  of  impingement,  the  current  will 
ran  away  from  these  and  leave  them  utterly  useless  and  ineffectual, 

A  subsequent  proviso  of  the  clause  quoted  permits  tbe  use  of  revet- 
ment at  certain  places  named,  viz,  Greenville,  Delta  Point,  Vicksbni^, 
Memphis,  Hickman,  and  Oolumbos;  bat  with  tbe  farther  provision  that 
"contraction  works  shall  be  bailt  at  tbe  same  time  in  the  wide  portions 
of  the  river  immediately  above  the  said  revetment  works."  Tbe  work 
of  bank  protection  proposed  at  these  places  was  not  for  the  deepening 
of  tfae  channel,  bnt  for  the  preservation  of  harbors.  There  is  no  wide 
place  immediately  above  either  of  them  which  requires  contraction  for 
the  improvement  of  the  channel.  Such  works  would  cost  many  times 
tbe  amounts  estimated  for  the  revetments  proposed  in  the  harbors.  Tbe 
entire  sum  appropriated  by  the  act  for  the  river  below  Cairo  was 
12,000,000.  Of  this,  $468,750  was  required  to  be  expended  in  specified 
works  at  Xew  Orleans,  Bed  River,  Qreenville,  Vicksburg,  Memphis, 
Hickman,  and  Colnmbus,  leaving  (1,531,250  to  be  allotted  by  the  Sec- 
retary of  War  upon  the  recommendation  of  the  Commission.  That  sam 
was  insafQcient  for  the  constrnctioD,  or  even  commencement)  by  advan- 
tageous methods,  of  works  of  contraction  at  the  wide  places  above  the 
barbors  named.  So  that,  upon  a  literal  interpretation,  that  part  of  tbe 
act  also  was  impossible  of  execation. 

In  this  dilemma,  the  Commission  eoaght  first  to  give  effect  to  tbe 
buieficial  purpose  of  the  law  by  a  somewhat  liberal  interpretation  of  its 
huignage.  It  was  considered  not  beyond  a  fair  construction  of  its  terms, 
hi  view  of  its  manifest  object,  to  take  it  to  mean,  not  that  all  works  of 
bank  protection  should  be  excluded  from  tbe  channel  improvement  until 
its  total  failure  had  demonstrated  their  necessity,  bnt  that  revetment 
night  be  employed,  not  as  an  original  means  of  improvement,  but  as 
an  adjunct  to  the  contraction  works,  where  its  absolute  necessity  was 
as  plainly  to  be  seen  beforehand  as  it  could  be  after  the  destruction  of 
tbe  works.  ,At  its  meeting  on  September  20, 1886,  tbe  Commission  rec- 
tHnmended  to  tbe  Secretary  of  War  an  allotment  of  $377,250  for  con. 
tinnaneeof  work  in  the  Plum  Point  Beach,  and  $300,000  for  continuance 
of  work  at  the  Lake  Providence  Hcach.  At  the  same  time  the  following 
resolution  was  adopted  by  the  Commission  and  forwarded  to  the  Secre- 
tary of  War  with  the  recommendations: 

Setolvei,  That  tbe  Commisnou,  in  making  tlie  allotmeDtg  of  to-da;,  have  assumed 
thai  in  the  Plum  Point  and  Lake  Providence  reacLes  only  thoBo  revetmeDta  should  ho 
bnilt  whicb,  in  the  opinion  of  tlie  Commissi  on,  are  indlapeDaable  to  preserve  the  im- 
ptoToawnt  iu  the  cbannel  already  gained,  and  to  repair  and  preserve  the  work  alread; 
Moe,  and  have  assamed  that  this  is  the  inteotioo  of  the  law;  but  ir  the  iutention  of 
the  law  it  tbongbt  to  prevent  In  these  roaches  the  coustriictioa  of  any  Tovetment 
whatoTn;  then  the  Commiwion  would  recommend  that  the  allotments  made  for  the 
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teacbes  naini-it  Liu  uul  ut  iirosent  expended,  aave  in  an  far  as  to  secure  existing  irocka 
tram  further  dauiegc. 

Tbe  allotmeot  for  tlie  Lake  Providence  Eeacb  was  approved  by  the 
Secretary  of  War  November  11,  1886,  and  that  for  Flam  Point  Novem- 
ber 10, 1886.  At  its  meeting  on  November  27, 1886,  the  CoiDtniBsion 
adopted  projects  for  the  expenditure  of  these  allotments  in  the  conttna- 
ation  of  work  in  these  reaches.  The  project  for  Plum  Point  embraced, 
II  moqg  other  work,  the  extenmioD  of  an  nnflnisbed  revetment  in  Fletch- 
er's Bend,  and  that  for  Lake  Providence  the  repair  and  extension  of  an 
uufiaished  revetment  at  Filcher's.  Both  the«e  works  are  shown  and 
described  in  former  reporta  of  the  Commission,  and  they  were  both  re- 
garded as  esaeotial  to  tbe  maiotenaBce  of  the  contraction  works  and 
pcrmaQence  of  tbe  improved  channels  in  those  reaches.  These  projects 
were  transmitted  to  the  Secretary  of  War  with  the  following  letter: 
Office  of  Mississippi  Kiter  Commt&siok, 

SaiKt  Lottit,  Mo.,  2i'orember  27,  1886.      , 

BiR :  Tbe  river  uid  baibor  act  of  AngOBt  5,  liSSO,  imposed  on  the  Uigsiau'ppi  Biver 
CoDimisBiou  the  condition — 

"That  no  works  of  bank  protection  or  revetmect  Bball  becxccnted  in  said  reachfs 
or  eluenhere  until  aft«r  it  Hhall  be  found  that  the  completiou  of  the  permeable  con- 
tracting works  and  nniform  width  of  the  high-water  channel  will  not  secnre  the  de- 
sired stability  of  the  river  banks." 

Tbia  limilatiou  la  basod,  it  is  believed,  on  tbe  theory  that  a  river,  if  ouce  regolated, 
wilt  not  econr  its  nataral  banks.  The  Commission  is  somewhat  familiar  with  the 
oplniunH  and  writings  of  hydraulic  eDgineers,  and,  so  far  as  it  id  advised,  this  theory 
is  totally  unrecogniEed  by  any  authotitative  writer  on  hydraulics.  It  is  nniversally 
recosnized  liy  such  writers  that,  in  general,  when  a  large  obstruction  is  plaecd  on 
one  Dank  of  a  river  a  corresponding  wearing  away  of  the  opposite  bank  occurs  in 
cousoqueuce.  There  is  no  evidence  thai  a  regulated  river  will  not  cave  its  luuiks, 
and  in  most  cases  it  is  impossible  to  build  permeable  contractiog  works  or  secure  any  | 
narrowing  of  the  channel  by  them  witbont  holding  the  banks  in  their  immediate 
neighborhood  while  the  work  is  going  on.  The  nnprotectod  banks  wonid  recede 
while  the  contracting  works  were  being  built.  These  general  views  are  fntly  con- 
flroied  by  the  experience  of  the  Commission  on  tho  Mississippi  River. 

The  contraction  works  at  Gold  Dnst,  Ftum  Point,  Dnocansby,  and  Balcshed  have 
been  followed  by  caving  on  the  opposite  bank,  whose  immediate  result  is,  by  again 
enlarging  the  cross-section  of  the  river,  to  destroy  any  beaeHciut  results  the  con- 
traction works  might  otherwise  produce.  That  aocb  works  may  secure  any  valaable 
permanent  contraction,  the  opposite  hank  mnst  in  general  be  held  by  pioteeiion 

In  the  opinion  of  the  Commission  the  idea  that  the  Mississippi  Bivet  can  he  per- 
inaneotly  improved  b^  contraction  works  alone  is  purely  visionary  and  theoretical, 
contradicted  by  experience  and  not  supported  by  any  good  authority.  To  adopt  encli 
a  system  is,  in  the  opinion  of  the  Commission,  to  wast«  public  money.  Holding  these 
views,  the  Commission,  as  engineers,  can  not  recommend  to  Congress  so  futile  as 
nndertaking. 

In  the  work  which  has  been  done  in  the  Plum  Point  and  Lake  Providence  reaehea 
the  plan  which  has  been  so  frequently  and  explicitly  recommended  by  the  Comniis- 
Bion  In  previons  reports,  and  which  embraces  the  combinationof  permeable  contract- 
ing ^orks  and  bank  protection  as  means  of  narrowing  end  deepening  tbe  channel, 
has  been  applied.  The  work  has  been  conducted  nnder  diiBcuItiea  which  can  jnstl; 
be  called  extraordinary.  Since  its  commencement  a  succession  of  floods  have  occar- 
red,  without  precedent,  by  which  the  work  has  been  greatly  interfered  with  and  Luge 
expense  and  losses  incurred.  On  two  occasions  the  annual  appropriation  has  tailed 
entirely,  and  in  no  cane  except  one  has  it  roachc  d  tho  amount  recommended.  Diirinc 
long  intervals  of  time  the  works  have  remained  in  an  unfinished  condition,  exposed 
to  injuries  which  under  favorable  conditions  might  have  been  prevented. 

Nevertheless,  tho  deepened  channel  through  the  improved  portions  of  these  reachM 
bus  been  maintained  contiunoualy.  The  present  season  bos  been  one  of  extraordinary 
low  water^-the  lowest  since  1BT9.  In  many  parts  of  the  river  tbe  depth  has  iallen 
to  G  feet  and  under,  but  in  the  improved  parts  of  these  reaches  there  has  been  at 
all  times  a  navigable  channel  of  ample  depth.  Before  these  works  were  began  these 
reaches  were  the  worst  places  on  the  river.  It  was  for  that  reason  that  their  im- 
provement was  undertaken  first  in  order.    They  are  now  good. 

These  snocessful  and  gratifying  results  have  been  obtained  by  the  oomblnation  of 
permeable  contracting  works'  and  bank  protection,  each  supplementing  and  aidiag    ' 
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the  other,  and,  io  Ibe  opiuion  of  Ibe  Comrais^on,  conld  not  hare  been  obtained  by 
permeable  coutractiDKWorkBaloiie.  In  the  act  of  AngoBtS,  1686,  certain  restrictions 
■Iready  referred  lo,  not  entirely  free  IVom  ambiguity,  are  laid  npon  the  nae  of  bank 
protection  or  Tevetmont  as  means  of  cbannel  improvement,  In  tbe  recommendations 
made  Ibr  the  eipenditnre  of  this  appropriation,  tbe  Commlaaion  bave  regarded  tbeae 
rcstrii^ODS,  and  bave  recommended  no  work  of  bank  protection  or  revetment  that 
does  not  Mem  totbem  tobeabeolirtelyneceaaary  toaave  from  deetrnct  ion  coatly  work 
already  done  or  valiuble  reaulta  already  obtained,  leaving  to  yonraelf,  at  the  same 
time,  tbe  Soat  anestiou  of  tbe  full  meaning  and  intent  of  the  law. 

The  Commlsaion  would  call  attention  t«  tbe  fact  that,  Congreea  having  fulled  at  ita 
lasteeaaioii  tomakeauyprovlaionforpayioent  of  itB•xpeDBea,andtbeAttome1r-Geu- 
«aI  haviiigdeeided  tbaieneliexpeiMeBconldnot  be  paid  from  tbe  appropriation,  it 
has  been  impotsible  to  make  eoch  Inspectiooe  of  tbe  work  as  are  rnacn  to  bo  denired. 
Tbe  Commisirioa  woalil  also  call  attention  to  the  fact  that  tbe  works  at  Plam  Point 
sod  Lake  Providence  have  terioDsly  deteriorated  dnring  theabaence-of  appropriations 
for  cBTTying  tbem  on,  and  hence  that  the  appropriations  asked  for  in  the  annual  re- 
port shoald  be  sranted,  as  the  works  in  those  reaches  are  still  incomplete  and  fnnds 
tie  not  arailabTe  for  their  completion. 

Q.  A.  GlLLHOItE. 

Colontl  of  Engineen. 
Bvt.  Ma}.  Gim.,0.  S.  A., 
rretidexl  Mi»».  Bivtr  ComntiMion, 
C.  B.  COUBTOCK, 
Lint.  Col.  Engiween,  ISvt.  Brig.  Gm.,  V.  S.  A. 
Cbas.  B.  Suter, 
ifajor  of  Engineer;  V.  S.  A. 
Hekrt  Hitcbcix, 
Coa»t  and  Qeoittio  S^rvrif. 
1).  M.  Harrod. 
B.  8.  Taylor, 

S.  W.  FBROtlSON. 


This  letter  waa  laid  before  Congress  by  tbe  Secretary  of  War  Janaary 
25, 1887,  but  no  action  vas  taken  upon  it  of  wbiuli  tlie  Comniissiou  is 
advised.  The  projects  recommeuded  were  not  approved  by  tbe  Secre- 
tary. 

At  ita  meetiDg  beld  July  2, 1887,  the  Commission  adopted  the  follow- 
ing resolations : 

(1)  Betolved,  That  in  view  of  Ibe  non-approral  by  the  Secretary  of  War  of  certain 
of  IhepTajeotsfortbeimproTemeat  of  the  Hissiselppi  Biver,  Duderaot  of  Aagnst5, 
16S6,  lecommended  by  the  Commission  at  its  meeting  In  November,  16rSG,  the  Com- 
miidon  feels  compelled  to  regard  those  recommendations  so  remaining  non-approved 
•s  disapproved,  J^thonsh  no  express  action  to  that  effect  has  been  communicated  to 
the CoiDmlsaion :  acd  that  it  Is  tbe  JudEment  of  the  Commisaion  that  all  recommen- 
dations so  remaining  anapproved  BLourd  be  withdrawn,  and  now  recommendations 
made  for  tbe  allotment  and«zpen<litnre  of  monny  covered  by  said  recommendations 
in  other  parts  of  the  work  clearly  authorized  by  said  act,  and  wKbin  the  general 
plan  of  improvement  adopted  by  the  Commission  and  approved  by  Congress. 

(i)  That  the  Jndgment  of  tbe  Commission  is  that,  nntil  fnither  action  on  the  sub- 
ject by  Congress,  no  worksfaonldbedoneiu  the  channel,  except  such  repairs  of  exist- 
ing works  as  will  protect  the  same  from  injnry ;  and  that  so  mnch  of  tbo  appropria- 
tion made  by  said  act  not  required  by  its  terms  to  be  expended  for  Bpecitlo  improvo- 
BMBts  therem  named  as bhall  not  be  needed  for  sncb  repairs  andfortbecareof  plant 
ibonld  be  aUotted  to  the  construction  or  repair  of  levees  in  those  localities  where  they 
will  contribate  most  efleotuallf  to  the  improvement  of  navigation  by  uniform  width 
of  blgh-wa(«r  cbannol. 

(3)  That  tbe  district  officers  now  present  be  directed  to  prepare  Immediately  pro- 
jeeta  for  tbeii  Teepeotive  districts,  oomprislnganly  such  work  as  will  be  in  their  judg- 
■oent  necessary  and  infBcienC  to  protect  tbe  works  already  conatmoted  from  injury 
sod  provide  for  the  care  of  plant  until  the  close  of  tbe  present  fiscal  year. 

The  projects  prepared  by  the  district  officers  in  obedience  to  the  last 
of  theae  resolations  showed  a  balance  of  |63t,140,  after  providing  fnnds 
emiBcient  to  protect  the  works  already  con8trnct«d  and  for  the  care 
of  plant  to  the  close  of  the  fiscal  year.    The  CommiBStoii  then  recom- 
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mended  that  this  sum  be  allotted  to  the  coustnictioD  of  leveea.  The 
eotire  allotments  made  to  that  part  of  the  work  ont  of  the  appropriation 
vere  ae  follows : 

AtmeetiDKof  September  20, 1886 $400,000 

At  meeting  of  Noveoibflr  27,  1880 100,000 

At  meetiog  of  Jul;  2, 1887 531,14) 

Total 1,031,140 

All  theae  aHotments  were  approved  by  the  Secretary  of  War. 

Except  for  the  restrictions  and  directions  contained  in  the  provisos 
to  which  reference  has  been  made,  the  Oommissiou  would  have  regarded 
the  first  allotment  of  t40O,OOO  as  a  snitable  portion  of  the  entire  appro- 
priation to  be  expended  in  the  cooBtraction  of  levees.  Bnt  the  laDgnage 
of  the  act,  literally  construed,  was  an  express  direction  to  complete,  or 
at  least  go  forward  with,  that  part  of  the  work  directed  by  the  act 
which  was  clearly  practicable,  and  omit  that  part  which  was  believed 
to  be  impracticable  until  Congress  coald  take  further  action  on  the 
subject.    And  this  was  the  conrse  taken. 

It  may  be  said  furtlier  that  the  time  is  opportune  for  ]mshiDg  the 
,  levee  work  with  vigor.  The  full  benefit  to  be  expected  in  the  improve- 
ment of  the  channel  by  concentration  of  the  flood  discharge  can  not  be 
realized  withont  complete  closure  of  loug  lines  of  alluvial  front.  In  the 
early  reports  of  the  GommisBioQ  it  was  recommended  that  the  cloanreof 
the  Yazoo  and  Tensas  basins  be  taken  as  objective  points,  and  that  end 
has  been  kept  in  view  throughout  the  work.  In  expenditures  for  the 
construction  of  levees  the  Commission  has,  as  a  rule,  sought  the  co-opera- 
tiqn  of  the  State  and  the  local  authorities  and  private  citizens  interested. 
This  course  has  stimulated  the  people  of  the  alluvial  valley  to  the  most 
strenaons  exertion.  The  total  ailotmentsfor  levees  madebytheCommis- 
sion  since  its  organization,  out  of  the  appropriations  made  by  Confrress, 
may  be  stated  iu  round  numbers  at  $2,fi<K),000.  The  Commission  is  not 
in  possession  of  exact  information  as  to  the  amount  expended  in  like 
work,  during  the  same  time,  by  the  local  authorities  and  citizens,  bnt 
estimates  the  sum  approximately  at  (1,350,000.  By  means  of  this  co- 
operation the  Yazoo  front  has  been  closed,  the  lines  requiring,  however, 
some  additions  and  strengthening  before  they  can  be  regarded  as  com- 
plete; and  the  work  on  the  Tensas  front  is  so  far  advanced  that  it  is 
hoped  that  another  season  will  snfhce  for  its  completion.  The  past 
year  has  witnessed  a  great  awakening  of  enterprise  in  the  YaEOo  and 
Tensas  basins,  stimalated  in  part,  no  doubt,  by  the  prospect  of  protec- 
tion against  overflow,  and  which  in  torn  will  create  means  and  motives 
for  the  protection  and  preservation  of  the  levees  constructed.  So  that, 
considering  it  to  foe  part  of  the  plan  of  improvement  that  the  levees 
shall  be  built  and  maintained  for  the  betterment  of  the  channel,  as  has 
been  constantly  recommended  by  the  Commission,  and  as  is  declared 
iu  the  act  last  passed,  and  to  be  to  the  interest  of  the  Government  that 
as  large  a  share  of  the  cost  as  possible  shall  be  paid  by  the  local  author- 
ities or  the  people,  it  is  clear  that  the  present  is  a  favorable  time  for 
pressing  the  work. 

The  convictions  expressed  by  the  Commission  in  its  letter  to  the  Sec- 
retary of  War,  tonohing  the  futility  of  an  attempt  to  improve  the  river 
channel  by  levees  and  contraction  works  alone,  are  still  entertained, 
and  have  been  strengthened  by  the  experience  of  the  present  season. 
It  would  be  impossible  for  works  of  improvement  to  operate  more  sac- 
cessfnlly  than  have  those  at  Plum  Point  Beach.  The  regulated  chan- 
nel has  maintained  its  width  and  depth  and  the  cnrrent  its  location 
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and  direction,  with  no  snbstantial  variation.  These  restilts  have  been 
obtained  by  permeable  contraction  works  and  worlcs  of  banli  protection 
combined.  They  conld  not  have  been  obtained  by  either  alone.  The 
Commission  believes  that  it  would  be  impossible  for  any  intelligent 
man  to  go  to  the  reach  and  look  at  what  has  been  done  and  the  results 
which  have  been  achieved  without  seeing  clearly  that  that  part  of  the 
work  which  has  operated,  like  the  key  of  an  arch,  to  hold  all  other 
parts  in  place  has  been  the  revetment  in  Fletcher's  Beud. 

At  Lake  Providence  Beach  aa  great  depth  of  channel  has  been  ob- 
tained as  at  Plum  Point,  but  the  channel  has  not  retained  its  location 
and  direction  as  steadily,  and  in  the  present  situation  there  is  less 
promise  of  permanence  of  the  good  resalts  obtained.  This  is  accounted 
for  by  the  fact  that  the  revetment  work  in  that  reach  is  less  complete 
and  bas  suffered  more  injury,  and  that  there  has  been,  in  consequence, 
more  caving  of  bends  and  more  shifting  of  the  channel. 

The  practical  execution  of  works  for  bank  protection  upon  snch  large 
scale  and  in  situations  so  difficult  as  those  found  on  the  Lower  Missis- 
sippi was  at  the  beginning  a  problem  transcendibg  the  experience 
of  engineers.  There  was  no  road  to  success  except  by  experiment. 
Since  then  much  valuable  experience  has  been  gained,  improved  methods 
of  construction  have  been  devised,  better  results  have  been  obtained, 
and  the  cost,  considering  the  results,  lessened.  The  form  of  revetment 
mostly  employed  consists  of  continuous  mattress  under  water,  and 
graded  bank,  grillage,  and  stone  covering  above  the  low-water  line. 
At  New  Orleans  a  revetment  has  been  employed,  consisting  of  sub- 
merged spurs  placed  against  the  caving  bank.  This  form  was  cheaper 
than  a  continuous  mattress  would  have  been  at  that  place,  and  appears 
so  far  to  be  successfnl.  At  the  lower  portion  of  the  Memphis  city  front 
a  revetment  has  been  constructed  consisting  of  detached  spursextend- 
ing  to  high-water  mark.  This  was  more  exx>ensive  than  a  coutinuons 
mattress  would  have  been  at  the  same  place ;  but  in  the  situation  there 
presented,  the  bank  to  be  protected  being  at  the  foot  of  a  high,  crumb- 
ling blnff,  the  spurs  seemed  to  be  the  better  form.  This  work  was  done 
under  the  direction  of  Capt.  S.  8.  Leach,  the  district  officer  in  charge, 
but  mainly  at  the  expense  of  private  citizens.  It  has  passed  through 
one  flood  wUhout  injury  and  gives  every  promise  of  permanent  success. 

These  three  forms  of  revetment — the  continaons  mattress,  the  sub- 
merged spar,  and  the  spur  extending  to  high-water  line — are  all  that 
have  been  tried.  Afonrth  fonn  is  possible,  consisting  of  discontinuona 
mattresses  placed  at  intervals  against  the  bauk.  It  is  possible  that  in 
some  situations  this  would  be  fonnd  practicable  and  economical;  but  it 
is  to  bo  remembered  .that  in  such  constructions  as  these  experiments  in 
Bearcb  of  cheapness  are  themselves  very  expensive. 

The  Commission  is  not  unaware  of  the  grave  responsibility  which  it 
assumed  in  declining  to  recommend  the  execution  of  work  in  the  form 
contemplated  in  the  proviso  found  in  the  act  of  Angust  5,  1886;  but 
the  Commission  was  then  of  the  firm  opinion,  and  still  is,  that  the  pro- 
hibition of  all  bank  protection  makes  the  work  of  improvement  by  reg- 
nlation  of  the  low-water  channel  impossible.  Holding  these  views,  the 
Commission  woald  be  wanting  in  the  faithful  discharge  of  daty  if  it 
shonld  fail  to  urge  upon  Congress  a  reconsideration  of  tlie  subject.  It 
it  particularly  to  be  regretted  that  such  a  change  should  be  proposed 
in  the  conduct  of  work  in  the  Plum  Point  and  Lake  Providence  reaches. 
In  these  the  work  done  has  been  a  combination  of  contraction  and  re- 
vetment. It  has  been  successful  in  the  highest  degree.  It  is  now  near 
completiop.    Jn  the  pbsence  of  unlooked-for  disaster,  and  by  prompt 
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reRamption  of  work  witb  safflcient  means,  it  ia  believed  tliat  0350,000 
will  suffice  to  complete  tbe  work  undertaken  at  Plam  Point  And 
$1,500,000  that  at  I^ke  ProTidence ;  and  a^inst  a  change  of  plan  at 
this  time,  which  it  is  believed  will  imperil  all  the  good  resalts  attained 
in  thoBe  difficalt  reaches,  the  Oommissioa  feela  compelled  to  protest 
witb  all  tbe  earnestness  which  is  consistent  with  the  respect  dne  to  the 
SDi>crior  wisdom  and  aathority  of  Congress. 

IMPHOVEMEHT  OF  BATOU  PLAQUEMINK. 

There  is  one  mciisuro  of  partial  relief  to  the  commeree  of  tbe  Atch 
afalaya  which  may  also  be  of  some  value  to  tbe  commerce  of  lied  Biver, 
while  works  for  its  more  complete  improvement  are  going  on,  which  tbe 
Commission  recommends  to  the  attention  of  Congress.  It  is  tbe  opeoing 
of  tbe  Bayou  Plaquemine  from  its  junction  witb  tbe  Atcbafalaya  to  the 
town  of  Plaquemine,  on  the  Mississippi.  There  is  a  considerable  and 
growing  commerce  In  tbe  Atcbafalaya  Basin,  which  finds  its  present 
outlet  into  the  Mississippi  by  way  of  Old  Biver.  It  is  not  to  be  expected 
that  that  outlet  can  t>e  kept  open  at  low  water  nntil  improvements  can  be 
completed  that  will  reqnire  several  seasons  for  their  finishing.  If  tJiat 
commerce  coald  have  access  to  the  immediate  bank  of  tbe  Mississippi 
at  Plaqoemiue  it  would  not  be  entirely  suspended  by  the  closure  of  Old 
Biver;  and  until  tbo  proposed  new  channel  north  of  Tarnball's  Island 
is  developed,  it  would  be  some  relief  to  tbe  Bed  Biver  trade  to  be  able 
to  reach  tbe  Mississippi  at  Plaquemine  when  Old  Biver  is  shut  ap.  The 
expense  of  such  improvement  of  the  Bayon  Plaquemine  and  its  couneo 
tions  as  would  suffice  for  this  purpose  would  not  be  great.  From  infor- 
mation gathered  from  personal  inspection  and  other  sources,  the  Com- 
mission is  of  the  opinion  that  $40,000  would  secure  the  advantages  pro- 
posed. If  such  an  improvement  is  to  be  undertaken  at  all,  it  is  veiy 
desirable  that  it  shall  be  completed  before  the  next  low-water  seasoti, 
which  could  not  be  accomplished  after  the  passage  of  an  appropriation 
bill  at  the  coming  session  of  Congress  in  the  ordinary  course  of  busineHS. 
The  Commission  recommends,  therefore,  that  the  Secretary  of  War  be 
authorized  to  use  at  his  discretion  not  exceeding  $10,000  of  money  here- 
tofore appropriated  for  work  in  the  Atchafalaya  and  Bed  rfvers,  or  for 
tbe  improvement  of  the  Mississippi  Biver  below  Cairo,  in  the  improve- 
ment of  Bayou  Plaquemine. 

Q.  A.  GrLLHOBB, 
Fresident  Mit$.  Biter  Comm., 
Colonel  of  Engine^rgf  Bvt  Ma).  Gen. 

Chas.  R.  Sutbb, 
Lieut.  Col,  of  Engineers,  U.&A. 

B.  M.  Babbod. 

R.  S.  Taylor. 

S.  VV.  Febgusok. 
The  Secbetart  op  Wah, 

(Throagh  the  Chief  of  Engineers.) 


I  am  not  of  the  opinion  that  levees  can  be  used  either  with  economjr 
or  usefolness  to  improve  tbe  low-water  navigation  of  the  MisBissippi  ^ 
River}  hence,  under  the  proviso  of  tbe  river  and  harbor  biU  of  AoKO^J  , 
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i,  ISSO,  *'  that  no  portion  of  this  appropriaUon  shall  be  expended  to 
repair  or  build  levees  for  the  purpose  of  reciaimiog  laods  or  preventing 
iDJai;  to  lands  or  private  property  by  overflows,"  I  do  not  couenr  in  the 
advisability,  tinder  the  law,  of  spendiog  ou  levees  nearly  two-thirds  of 
the  appropriation  not  limited  to  specific  points. 

The  value  of  levees  as  a  means  of  improving  low-wuter  navigation 
has  been  mach  discussed,  and  some  resalts  of  experience  are  very 
desirable.  At  Plum  Point  a  levee  was  built  in  1886-'87,  which,  in  the 
hif;L  water  of  18S7,  tamed  into  the  river  a  large  amonnt  of  flood-water 
abich  before  had  escaped  over  Plam  Point.  A  cutting  down  of  shoals 
and  enlargement  of  section  in  consequence  is  reported,  and  was  to  have 
been  expected.  But  the  qnestion  at  issue  is  whether  such  confinement 
of  flood-waters  increases  in  a  marked  degree  the  navigable  low-water 
depths  on  the  thoaUat  crossings.  Prior  to  tbe  construction  of  the  levee, 
the  least  depths  on  the  Plum  Point  crossing  had  been  for  some  years 
ofteoer  over  than  under  9  feet,  sometimes  reaching  10  or  12  feet.  Tet 
on  October  27,  1887,  the  depth  on  the  Plum  Point  crossing  was  but  9 
ftet,  this  being  eight  mouths  after  the  completion  of  the  levee.  The 
river  was  very  low  ( — 0.5  on  the  Plam  Point  gauge),  bat  as  the  con- 
tntction  works  alone  might  have  cat  down  the  bar  to  this  depth,  evi- 
deoce  that  this  levee  has  improved  navigation  is  wanting. 

Tbe  Commission  estimate  tbe  cost  of  completing  the  work  in  tbe  Plum 
Point  and  Lake  Providence  reaches  at  $250,000  and  $1,500,000,  respect- 
ively. Even  if  work  were  to  be  confined  to  tbe  14  miles  at  Plam  Poiut, 
and  to  the  19  miles  at  Lake  Providence,  to  which  previous  work 
bas  been  mainly  confined,  I  deem  these  snms  much  too  small,  A  reach 
can  be  considered  completely  or  permanently  improved  only  when  its 
Torks  have  been  carried  so  far  that  the  reach  and  its  works  are  safe 
Tor  many  years  against  changes  within  its  limits,  and  when  the  only 
danger  of  any  serious  injury  is  from  an  attack  at  the  upper  end  of  the 
Torbs  by  the  anregulated  river  above  tbem.  To  stop  short  of  this  is  to 
iDcreaee  steadily  the  amonnt  of  work  annually  destroyed  by  the  river 
iiscir. 

0.  B.  COMSTOCK, 
Lieut.  Col.  of  Engra.,  Bvt.  Brig.  Genl. 

Sew  YooK,  December  9,  1887. 


I  concur  in  Ibe  above  report,  except  as  regards  the  building  of  ox- 
Und(d  levees  as  means  of  improving  navigation.  Our  experience  with 
levee  constraction  has  led  mo  to  tbe  conviction  that  no  general  or  very 
citCDsive  system  of  levees  for  tbe  Lower  Mississippi  River  wonld  form 
part  of  a  proper  plan  for  the  deepening  of  the  low-water  channel  at 
tiioee  '^crossings,"  comparatively  few,  at  which  there  is  now  less  water 
in  the  low-river  season  than  commerce  requires.  I  can  not,  therefore, 
concur  in  the  statement  that  "  the  other  branch  of  the  work  directed  by 
iheact,  consisting  of  levees  designed  to  secure  uniform  width  of  tbe 
Li^-water  channel,  is  of  such  nature  that  it  can  be  carried  forward  to 
iny  extent  in  advance  of  other  work,  with  economy  and  usefulness." 
Henry  Mitohell. 
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UKUIL  SEPORT    OF    TUB    aBCRRTAItY    OF    THE   COMMlSfilOK    UPO:«  TUB    TORK  U 


Office  Hissisaippi  Kivkr  Comuisbion, 

2MM8  Wabhinoton  Avbnuk, 

SI.  LouU,  Mo.,  July  25, 1887. 

GemraL:  I  have  the  honor  to  Bubmtt  the  folioniDgrnport  of  operatioDi  under  the 
*Pl>rapriati<ni  for  "aarvejsof  the  Mtssusipni  River"  tluring  the  fiscal  jeareudicg 
JiiieSO.  ieH7. 

^o  field  work  has  been  done  except  the  regular  trips  of  the  gao go-inspector. 

Woric  wag  entirely  sospended  nntil  August  (!,  when  the  passago  of  a  river  and 
WboT  bill  enabled  m;  predecessor.  Captain  Tartle,  to  employ  assistants  and  others 
iDdrenuaethe  office   work  and  redactiODs.    The  conventional  sign  work  was  ooni' 

Jltt«d  on  detail  charts  below  Cairo ;  16  sheets,  Cairo  to  Comthersville  having  been 
me  daring  the  year,  and  the  printed  sigaejDn24  sheets  retouched.  Special  maps  of 
Flaai  Paint  and  Lake  Providence  reaches,  called  for  by  the  Commission,  to  show 
bvik-liaes  to  date  and  illastrate  the  effect  of  contraction  works  upon  adjacent  caving 
tanks,  were  prepared. 

Tin  "allavial  map,"  showing  areas  of  overSow  and  contours  of  basins,  was  com- 
fl'iti  and  published.  Sheets  1,  3^  3,  and  half  of  4,  of  the  second  edition  of  the  1 
HKk  to  1  mile  series  of  charts,  which  contain  the  extended  topography  of  the  later 
nmji  were  drawn  and  preliminary  work  was  done  on  5,  6,  and  7. 

The  chart  of  high- water  regimen  and  the  tables  of  the  elements  of  bank-full  and 
■>mi-*tsee  sections  have  been  completed  aud  the  diagram  blue-printed. 

TbeTedDction  and  tabnlatioo  of  the  results  of  discuarge  observations  in  I6d5-'d6 
UTsbecn  cMnpleted.  A  large  amount  of  other  work  batt  been  done  in  the  way  of 
tvoiolidatioDS.  tabniations,  and  arrangement  of  data  for  publication  or  ready  refer- 
(ow,  ud  in  clerical  aud  miscellaneous  work  consequent  npon  calls  for  information 
from  officers  and  the  pnblic. 

Fnm  luck  of  funds  the  force  ia  now  so  redaced  that  bnt  little  progress  can  be  made 
Miirdi  bringing  into  shape  for  use  the  mass  of  information  now  awaitingdiscnssion. 
itiat  Tnods  sLonld  be  liberally  supplied  to  enable^  the  compilation  of  £tta  and  the 
P^blicition  of  maps  to  proceed,  is  a  neoessitj  that  can  not  be  too  strongly  empha- 

The  infonnation  now  on  hand  in  undigested  form,  or  iu  original  copies,  snbject  to 
"Wnction  by  fire  or  damage  by  exiKWure  and  decay,  representa  an  expenditure  of 
•'end  hundred  thonsand  dollars,  which  can  not  be  utilized  or  put  beyond  dancer  of 
aiUrsdeatmction  nntU  further  appropriatioDB  are  made.    They  sboald  be  made  for 
IbeRuooihere  given  and  without  referen(^e  to  any  future  policy  or  prospects. 
A  table  of  value  of  plant  and  fiuonoial  statements  are  berenith. 
r«  list  of  civilian  engineers  employed  seo  my  report  for  the  first  district. 
Tery  respectfully,  your  obedient  servant, 

S.viTH  S.  Leach, 
Captain  of  Engi««ert, 
Secrrtari/  MUiitaippi  River  Cotnmiuion. 
WlWal  Q.  A.  OiLLHORB, 

PrttUent  Mi»ii»tlppi  Birer  Commiation. 
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Total »,11L1 

Expended  from  Jaly  1,  1886,  to  June  30, 18W W.Mftj 

Bbtuice  Jnoe  30,1887 10,481.' 

General  balence  thrtt. 


JulT'l 

To  balancs  fram  uipnipTtft- 

|1I1.!1 

so,ix«.oo 

•>""» 

Ig™^'?. 

ssa 

T  tol 

-■""' 

will. 

IttMitfd  HalttMnt  of  exptntlititm  for  Mimulppi  River  Committien,  tut  o/JuIf  7, 1(£ 


ItenL 

«?£,» 

WMh- 

Gu. 

W.ler 

TbIo- 
Efuu- 

Tow 

Offl 

tS-K 

•3.1X1 

•LM 

tacoo 

n-a 

8inniA.BT. 


Balanne  tnUable-.. 


Smith  8.  Lkach, 
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Smith  S.  Lkach, 
C^laiit  of  EnglHeen, 
Seerttarji  iflMtuippt  Eivtr  Commitsion. 


[AppniprtaUoD  for  Ulula^p^  B 
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AKT,    MO.,  (b)  BBLKMA., 


'.    OBSERVATIONS    ON    THE   UIS8CSS1PPI 
30,  ]8*1,  AND  APRIL  10,  1885,  AT  (a)  POINT  PLBAS- 
.,  (o)  AHKAKBAS  CITY.  ARK.,  (d)  WARRRMTON',  MISS., 
,WITH  TABULATRD  RBSULTS. 


(a)  P 


T  PLEASANT,    HO. 


Saint  Louis,  FtfrnaTy  10,  1887. 

Captaix  :  I  have  tbe  lionor  to  sabmit  tlie  followlDE  report  apoa  the  flnaL  rCdao- 
lion  of  discharge  observatioDs  made  on  tbe  HieaiisBipprRivoi  at  Point  PleaBant.  Mo., 
ktfwccD  September  30,  1864,  aad  April  %  1885. 

Tbe  party  at  this  atatioa  was  under  Iho  dirpotion  of  Assistant  Engineer  E.  U. 
Hasketi.  Mr.  C.  Braioard  acted  as  recorder  throaghout  tbe  season.  A  steam  engi- 
Bser  ami  two  boatmeD  completed  the  party. 

OWrvations  irere  made  upon  a  section  about  foar  miles  below  Point  Pleasant, 
Ho.  Tbe  location  of  tbe  section  is  well  deteimined.  At  each  end  of  tbe  section, 
bun  500. 1, 000 and  1,500  feet  long  were  measured  at  right  angles  to  the  section.  On 
each  bank  a  series  of  radial  signals  were  set,  wbich  intersectM  the  section  at  points 
axi  feet  apart,  called  velocity  stations.  A  signal  was  also  set  on  each  bank  for  deter- 
■ining  tbo  river  widlh.  The  distance  between  these  latter  signals  prior  to  Decem- 
ber 3,  leM,  wa>  4,833  feet,  but  subseqnent  to  that  date  it  was  4,745  feet.  Distances . 
fioB  the  water's  edges  from  those  signals  were  observed  each  day  and  deteirained 


Iberi 


vidth. 


Sonndinga  neie  located  at  tbe  velocity  stations  b;  (be  intersecting  signals.  In- 
tFrroediate  between  these  stations  nnd  between  tbe  end  stations  aud  tbe  shores  an 
im^lar  Dumber  of  sounding  were  taken,  bnt  subsequent  to  November  1  the  usual 
BDBber  between  velocity  stations  was  three,  one  for  each  50  feet  of  width.  Prior  to 
Jsnoary  1,  1385,  a  large  number  of  the  xonndiiigs  were  located  by  sextant  angles  to 
SDe  of  ibe  aoveral  baMs.  On  October  14,  15,  20,  and  'i\,  the  locations  were  made  by 
inzles  only.  Tbe  locations  b;  angles  and  by  signals  in  the  main  are  qait«  discrepant, 
mdit  has  been  found  impossible  to  reconciJu  tbe  two  methods  of  location.  The  notes 
of  the  1o«aiioD  of  tbe  signals  have  not  been  recorded  or  the  compntations  of  the  same 
ptasred,  so  that  it  is  now  impossible  to  prove  that  tbe  signals  were  in  the  risbt 
pUcf*  to  touke  intersections  200  feet  apart.  On  tbe  other  band  the  sextant  angles 
ihoT  discrepancies  among  themselves  so  that  it  is  certain  that  tbe  sextant  angle  loca- 
tions ate  erroneons.  There  is  also  some  evidence  that  llie  signal  locations  are  erto- 
Ptons,  bnt  as  all  velocity  measurements  nod  all  sonudings  nfter  Jannary  t,  tR86,  wera 
located  by  these  signals  alone,  it  was  decided  to  reject  tbe  sextant  angles  entirely 
and  depend  npon  tbe  signals  for  location.  Soundings  between  stations  were  assumed 
ta  be  at  equal  distances  apart',  and  nbete  more  or  less  than  three  soundings  were 
tsken  between  two  stations,  depths  were  interpolated  from  tbem  corresponding  to  the 
Biddle  and  qnarter  points.  Between  the  end  stations  and  tbe  shores  the  soundings 
■era  ssanmed  to  have  been  taken  at  equal  distances  apart  and  tbe  end  areas  computed 
DO  that  assamption.  After  December  3  a  sonnding  between  the  end  station  and  the 
■bore  was  usnxlly  located  by  giviog  its  distance  from  the  shore. 

The  inBtmmonts  in  use  at  this  station  were  Price  meter  ti'o.  5,  a  break-circuit 
clotk,  electria  batteries,  transit,  level,  sextant,  sonndinx  leads  and  lines,  etc.  (Tbe 
instrtmKDts  and  manner  of  nsing  them  were  similar  to  those  at  Helena,  which  have 
slnady  been  described  in  my  report  npon  reduction  of  work  at  that  station.) 

For  dclenuining  the  coemcionts  to  be  used  in  reducing  the  registrations  of  the 
■teter  to  velocity  in  feet  per  second,  four  series  of  observations  were  made  which 
kive  been  redaced  in  the  usual  manner.  In  addition  to  these  observations  two  series 
<rf  observations  were  made  by  the  U.  S.  Coast  and  Geodetic  Survey,  to  whom  this 
■ster  was  loaned  during  the  summer  of  1885.  The  following  table  gives  the  resnlts 
>f  tbe  sereraJ  .aeries  of  observations: 
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In  tbe  iDKtructiona  governiog  thu  vork  tbs  obaervera  were  nqaired  to  noUtk* 
time  reqnired  Tor  tbu  merer-wheel  to  oonie  tore«(  after  being  toroed  UriaUjwiUilbt 
hkDd.     rUis  was  done  at  tbis  stution  «Dd  tbe  results  *re  given  in  tbe  foUoTing  tehU: 
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From  thia  table  it  will  be  leen  that  tbe  time  required  for  the  wheel  to  oome  ti 
remaiDMi  praotioali  j  conatant  from  October  Tli  to  November  5,  bat  from  thii  di 
December  31  there  was  a  progreeaive  chango  in  tbe  time.  Od  Jannarj  IS  ibe  if 
making  the  eleotrio  conneotion  in  the  meter  waa  broken  and  a  neiv  one  pnt  ia,ii 
materlallf  changed  Ibe  time.  On  February  5  the  cup  containiDg  the  electrical  H 
tact  apparalDB  waa  filled  wilh  lard  oil,  again  materiallf  changing  the  time.  PiDBll;. 
on  March  27,  a  new  contact  apparatua  waa  pot  on,  once  again  changing  the  tin 
reqnired  for  tbe  wheel  to  come  to  rest. 

Of  tbe  obeervalions  taken  for  rating  the  meter,  tboae  takrn  October  10  bare  ben 
n]eoted  on  aooonnt  of  the  ran((e  in  velocities,  1.8  feet  per  second,  bring  so  small  MtD 
give  tbe  observations  little  weight.  Those  taken  Jannarj  'i8  and  Harcb  27  have  bMB 
rejected  on  account  of  the  large  errora  of  observation.  Those  taken  Janaarj  IT  bii* 
bMW  retained  and  maybetaieo  as  determining  the  coefficient*  of  the  meter  in  iM 
oonditioQ  from  January  12  to  Febmary  r>,  inclnaive.  It  will  be  aeen,  however,  lluC 
there  are  no  obaervationa  that  can  be  oonaidenMl  aa  determining  tbe  coefflcients  of  tbs 
meter  in  itscooditioD  priorto  January  12  or  aubseqaent  to  February  5.  If  thelen^ 
of  time  reqnired  fur  tbe  meter  to  come  to  rest  alter  beiag  briskly  tnrned  with  Ibe  bisd 
Is  any  criterion  to  Judge  by,  tbeu  tbi^  meter  materially  ebangeii  iu  rate  en  both  tbn 
dates,  aa  it  also  did  on  March  'J7. 

It  was  decided  to  reduce  tbe  obaervatioas,  nsingas  theooetBcienlsof  Ibemeterib) 
arithmetical  means  of  Ibe  valnee  obtained  Jsnnary  IT,  Jnly  17,  and  September  II, : 
which  gave  the  equation, 

J  =  +  3,987* +  0.197. 

These  valnes  have  been  n«ed  throughout  Ibe  entire  series  of  obeervatioDS.  Tb* 
difference  between  any  discbarge  an  computed  niib  these  values  and  as  computed  «iti 
any  of  the  observed  values  would  b^iu  ibe  same  ratio  as  tbe  diffeieuceoF  mean  veloci- 
ties, and  the  percentage  of  this  diffurouce  may  be  shown  in  the  fullowiur  mauMr 
The  inaximnm  observed  mean  velocity  throughout  tbe  season  con-psponds  to  alwi' 
1.25  regintrations  per  eecoud  of  tbo  meter,  and  the  minlmnm  observed  mean  velociif 
aorrcspiiiids  to  about  0.72  regiatrutions  per  second.  Computing  the  valamoff  wr- 
leepoudiDg  to  z  =  1.25  and  z  =  0.7^  by  the  several  equations,  it  will  be  funnd  Ibaltb) 
maximum  change  that  would  arise  in  any  of  tbe  compn^d  discbargee  from  takisf 
au;  of  tbe  observed  ratintpi  inEitcadof  tbe  adopted  one  would  be  lees  than  5  percvl 
of  tbe  total  discbarge.  This  diSerenco  of  5  per  cent,  can  probably  alao  be  takeoii 
tbe  limit  of  the  errors  doe  to  chaii);es  in  tbo  couditiou  of  tbe  meter  and  tbe  failnnle 
properly  determine  the  amount  of  thoue  changes. 

Tbe  soundings  have  lieeu  corrected  in  tbe  note-hooka  for  eirors  in  tbaleai)  lint^bal 
anbaequeut  to  November  19  no  eoirec t ions  were  uecoeaary.  Tbe  eeetion  as  seaiided 
October  14,  ir>,  20,  and  21  boa  been  plotted  l>y  meauaof  tbe  sextant  angles  and  drpli* 
scaled  ut  points  TiO  feet  apart  and  uxed  in  compatlng  tbe  areas  for  thoHo  dates.  Bc^n- 
niDg  with  October  22.  the  notes  have  been  copied  directly  on  ibeoompntatioD  ■!>»■■ 
interpolatlug  depths  where  uiore  or  less  than  three  eoundings  were  taken  ■><(«<*■ 
two  ailjaoent  velocity  stations.  All  sonndinsa  bctwi'en  the  end  stations  and  tkan* 
were  used,  the  snpposiiiou  being  mode  that  tCoy  woreateqnaldiataueeaepart.  Aftx 
all  the  areas  between  the  end  stittiona  hud  been  coiupntod  they  were  anmnted,  udi 


with  the  end  areas,  gave  the  total  water  area  of  Ihf  b*. 

then  checked  liy  oomptitiuR  tbe  wjiter  aiva  direotlv  from  tbe 

The  areas  between  (he  middle  pointa  of  the  tlivixlona  into  which  tli 
divided  by  tbe  velocity  atatioDS  were  then  satniue^  WQCl  called  partial 


computatioa  «i 
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lam  of  tb«  ftreu  bet<r«en  the  Bhore  aoil  the  middlo  poiut  of  the  full  diTieioD  next  the 
ibot^  |»ve  the  partial  aiea  beloDging  to  tbo  velocity  station  oext  the  aboie.  After 
Drcember  S  %a  additional  velocity  waa  measured  abont  50  feet  fVom  each  shore.  These 
rcIociti«s  were  nsud  nith  tbe  areae  ont  to  a  point  half-way  to  the  regnlar  velooit^ 
Kstraa.  Tho  Bam  of  the  partial  areas  gave  the  total  area  and  formed  a  check  on  the 
Ritnpatatioii  of  the  partial  areas. 

Tb«  coantiDg  of  tQe  leeiBtrationa  of  the  meter  hod  been  done  in  the  field  and  the 
matta  iiei«  adopted  in  the  office  coupntation.  The  length  of  timo  of  an  observation 
faTTpltwity  varied  Wm  one  to  fo or  minutes.  The  computation  of  the  velocities  fmai 
Ike  givea  timea  aud  registrations  was  performed  \iy  meuas  of  a  tahle  prepared  for  the 
■■rpoae.  Tha  measaremonts  for  velocity  were  uniforoily  taken  at  six-tenths  the 
itfib  from  the  sniface,  and  no  coaffiuientfl  have  been  applied  to  the  observed  veloci- 
tiM  to  redace  them  to  luean  vertical  velocities.  A  part  of  the  velocities  were  ineaa- 
Wid  with  the  lannch  at  anchor,  and  part  with  the  launch  held  in  positiou  by  means 
•f  the  wheel  and  rudder,    llie  partial  areas  were  multiplieil  by  the  corresponding 


•.irm,  giving  the  partial  discharges.    The  sum  of  the  partial  discharges  gave  the 

liacBarge  peraeoond. 

The  tcaulta  of  the  compntation  at  this  stage  wf^re  then  copied  into  the  tabulation 


tstal  diacBargep 


aca)mp«ii;iDg  this  report.  Agangewas  establishedat  the  sectioD,  but  was  read  ouly 
wbea  otM^vations  were  mode  tor  discharge.  These  rendiiigB  are  given  in  the  tahola- 
tin,  and  correepoad  to  the  meau  time  of  the  observatious.  The  zero  of  the  ganm 
«Bi  367.ffi  Teet  ahove  Cairo  datum  plane.  As  tho  g.inge  was  not  regularly  read,  tue 
tfeaan  of  stage  in  twenty-four  hours  could  not  be  given  Id  tho  table.  lu  the  place  of 
this  has  been  given  the  readtugs  of  the  regular  gauge  at  New  Madrid  (Morrisou'a 
l^tidiDK),  about  14  miles  above  the  discharge  section.  Until  about  January  7  the 
leadfaigB  of  these  two  gauges  agree  very  closely,  but  on  that  date  a  dilTereuce  between 
their  read  lugs  of  1  foot  appears,  and  for  the  remainder  of  the  seasou  the  readings  are 
^•ite  diacrepont. 

The  compntation  of  datum  areas  has  been  made  in  the  followiug  mauner:  Datum 
van  aosamed  to  oorrespoud  with  the  gauge-reading,  27.77  feet,  observe<l,  Jan  nary  14, 
18%.  Datum  width  was  taken  as  4,6^  feet.  The  slope  of  the  banks  was  assumed  to 
be  aaiform  below  the  stage  of  10  feet,  between  10  and  SiO  feet,  and  between  SO  and 
17.77  re«(.  Width  at  stage  of  10  feet  was  taken  as  4,620  feet,  and  at  stage  of  120  feet 
wastakea  as  4,675  feet.  Datum  areas  have  then  been  computed  by  the  following 
bnmlK,  w  being  the  observed  width  and  k  observed  gauge-reading. 

Below  90  and  27.77  feet: 


Datom  area  =  (37.77 
Below  10  and  30  feet: 

Datum  area  =  (!n'.77  —  SO) 


460a  +  4675 

=  36,414 -f- (20  — i) 

BdowlOfeet: 

Datsm  area  =  36,414  +  (.iO~  10) 

=  e2,889+(10-h)l^ 

On  December  9, 10,  and  11  a  bar  appeared  above  water  near  the  right  bank,  and  the 
ponien  between  the  bar  and  shore  was  not  sonuded.  The  area  of  this  portion  on 
thme  dat«*  has  been  computed  from  the  aoiindiues  of  December  8,  corrected  for 
change  of  stage,  oud  added  to  the  datum  areas  on  those  dates.  The  amounts  added 
■fn705,  6Xi,  and  705  square  feet  for  December  9,  10,  and  11,  respectively.  In  the 
CMly  part  of  the  work  some  very  large  changes  took  place  in  datum  areas,  and  in 
nch  ■  manner  as  to  place  in  doubt  tbo  mPsanroments  of  areas  at  (hat  time. 

Hean  depth  boa  been  olitaiued  by  dividing  tho  water  area  by  the  width,  and  mean 
ittam  depth  by  dividing  the  datum  area  by  the  datum  width.  Maximum  depth  has 
bom  taken  directly  from  the  soundings,  tiooar  and  All  has  beeu  obtained  by  taking 
diEfermcea  of  datum  areas,  scour  being  indicated  by  tbe  positive  sign.  Mean  velocity 
kubeen  obtained  by  dividing  the  discharge  by  the  water  area.  The  direction  oud 
ima  of  the  wind  has  been  given  as  noted  by  the  observer. 

Asnmberof  slope  observalions  were  made  by  reading  gauges  on  each  bauk  upproxi- 
utely  i  mile  above  and  below  tho  section.  The  observations  have  been  reduced. 
Vol  tbe  results  are  very  discrepant,  and  have  been  rejected. 

Accompanying  this  report  is  a  platoon  which  are  plotted  the  meau  veloeilies,  areas, 
sad  diMoargcs,  as  abscissas  to  gange  heights  as  ordinates,  the  scale  fur  each  syslem 
>f  M-ordiuates  being  given  on  the  plate.  The  gauge  reudinss  and  datum  areas  have 
Wq  ptotted  on  the  plifle  in  chronological  order,  but  to  make  the  gauge 
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plet«  reailings  at  New  Mulriil, 
were  taken  ut  Iho  Bectiiin.  'I 
on  the  iilat«. 


n  areas,  niesD  velocities,  »ad  dioelwrgM  h*ve  &!» 


Capt.  Thomas  Tuiitle, 

Corp*  of  Enginren  V.  S.  Jrmg, 

SeoretArg  iti»iinippi  Hirer  CmnMiision, 


Ditcharst  ob*tniati«ii$  at  poM  PltoMnt,  Mo. 
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(fi)  Hei^na,  Arkansas. 

Saint  Louts,  JToiwaitr  19, 1885. 
Captain  :  I  bave  th«  honor  to  snbmtt  the  following  report  apou  Um  fln>l  tedito- 
tion  of  OUcharge  observations  nutde  on  the  Missistippi  Biver  &t  IMeiia,  Atk.,  be- 
tween October  1, 1884,  and  April  10,  16851 

The  party  at  this  station  took  the  field  onder  the  direetiou  of  Assistwit  EoeiiMei 
J.  C.  Quintna,  but  before  the  work  woa  toirly  inoagiiTAted  be  redgoed.    AM>tsol[ 
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liijCiui^er  A.  H.  Web«r  took  cbftree  of  tbe  port;  October  10  anil  reiD»in«d  io  cbai^ 
l>  il)u  cud  of  the  seaaon.  Hr,  C.  W.  Btewftrt  acCed  as  recorder  throDgboDi  tbe  aeasoo 
I  •i«am  eagioeer  and  two  boatmen  coinplel«d  tb»  parlj. 

ObaervaiioDH  at  ibis  atattoo  were  made  apon  two  aeotions  about  three-qnartera  of  ^ 
Bilfi  apart.  Th<t  Srsi  one.  called  ibe  bigh-water  seetion,  waa  a  short  dioUitJce  below 
■be  elevator,  aod  if  prolonged  would  nearly  paas  Ihrongh  tbe  trtuigiilaiiuii  BtalioD 
BeleDo.  Tbe  bigh-water  aection  was  not  qnite  identical  witb  tbe  Hection  nsed  tn 
tee.  The  two  aeotiona  had  a  common  point  on  the  left  bank,  but  tbe  higb-water 
■rction  at  the  ^^Kht  bank  waa  abont  2O0  feet  above  the  seotioa  nned  in  l^S'^.  It  was 
pcated  bjr  Mr.  Qaintns,  who  measured  a  l,ii^-foot  base  and  aet  a  ByBtnm  of  ranges 
•bith  iuteraccted  the  section  at  intecvaU  of  300  feet.  8nb»eqnently  Mr.  Weber  dis- 
■ovend  tbat  an  error  had  been  made  in  tneMoring  ibis  baw  and  that  its  real  length 
ntas  I,1M  feel.  This  error,  with  cbanges  iu  the  measun-d  angles,  reduced  tbe  inter- 
hala  into  which  the  aection  wasUirtded  frotn  300  feel  to  297,&ri  fpet  The  ends  of  tbe 
Wction  were  marked  by  range  Rignals,  tbe  one  on  tbe  right  bank  being  ut  tbe  upper 
end  of  (be  base  line  and  called  V.  B.  The  one  on  Ibe  left  bank  fan  called  A.  The 
distance  from  U.  B.  to  A.  waa  4,T94.S  feet.  Tbe  points  where  the  ranges  intersected 
the  section  were  called  stations,  velocities  being  observed  at  those  points.  Tbe  sta- 
tions were  numbered  from  tbe  nght  bank,  station  1  being  63.6  feet  from  U.  B.,  and 
statiou  16,  2I>J.-J  feet  from  A. 

In  the  syBtem  of  intersecting  ranges  tbe  pivot  rtgnal  was  3,543,5  feet  above  the 
■ectioD  and  a  perpendicniar  from  it  intersected  Ibe  section  -WO  feet  from  V.  B.  The 
olber  signals  were  beyond  the  pivot  at  snch  distances  as  would  give  aood  ranges. 
Tbe  minioinm  angle  for  locating  a  point  on  tbe  section  with  this  set  of^sigtiale  waa 
38°  3>'.  Between  tbe  signals  locating  the  velocity  stations  secondary  signals  wera 
get  to  intersect  the  section  midway  betnpeo  tbo  velocity  stations.  By  bisecting  the 
intervala  between  signals,  tbe  distance  between  velocity  statisns  coiikl  be  divided 
into  foor  eqniil  parts,  and  sonndings  were  taken  at  all  these  points  with  few  ez«ep- 

>  As  tbe  lower  stages  of  Ibe  river  were  reached  io  November,  several  nudesii*''^ie 
featnrvs  developed  in  the  high-  ffater  section.  The  water  for  abont  I,SOO  foet  out 
Irom  the  left  bonk  became  too  shallow  to  allow  tbe  lannch  to  be  used.  Thepreeenoe 
of  the  bar  Juet  below,  and  reaching  np  to  tbe  section,  raosed  tbe  waier  to  be  deflected 
toward  the  right  bank,  Ibe  cnrrent  in  the  middle  of  the  section  bung  no  longer  aor- 
nial  to  the  section.  Ah  the  water  continned  to  fall  tbe  bar  appeared  above  water  and 
formed  a  pocket  along  the  left  bank,  in  w'jicfa  them  waf  no  carrent. 

It  was  decided  therefore  to  change  the  section,  and  a  tow-watei  section  was  located 
abont  three-quarters  of  a  mile  above  the  hiah-waler  section.  This  section  proved 
■  very  satisfactory  one  and  was  nsed  nntil  January  7,  when  observations  were  re- 
sumed at  tbe  hi^-water  section.  The  manner  of  locating  velocity  stations  and 
sonodioge  was  similar  to  that  already  described  for  tbe  high-water  section.  The 
points  marking  tbe  ends  of  tbe  section  were  designated  U'.  B'.  and  A',  and  tbe  dis- 
asee  between  tbam  was  4.502.6  feet,  Tbe  pivot  signal  was  S, 966,8  feet  above  the 
section  and  a  perpendicular  from  it  intersected  the  section  568.5  feet  from  U'.  B*.  The 
signals  vere  aet  to  locate  velocity  stations  SOO  feet  apart  and  soundings  50  feet  apart. 
Station  t  was  168.5  feet  from  U'.B'.and  station  22,  l:U  feet  from  A'.  Tbe  sign ala 
were  located  by  angles  from  a  1,000-foot  base  at  right  angles  to  tbe  section  and  down- 
stream from  U'.  B'.    The  minimum  angle  for  locating  points  on  tbe  section  wae  3T°  1'. 

As  tbe  river  rose  in  January,  tbe  low-water  sect'inn  became  nnsuilable  on  acconnt 
of  tbe  water  passing  back  of  tbe  towhead  down  Helena  Chnte.  On  January  7  the 
meaBDred  chnte , discharge  was  3,539  cubic  feet  per  second,  and  this  amount  would 
rapidly  increase  witb  the  stage. 

Ou  retntning  to  tbe  bigb-water  section,  the  old  set  of  signals  were  nsed  nntil  Jan- 
nary  I.t,  when  a  new  set  of  signals,  interseoting  the  section  mt  intervals  of  200  feet, 
came  into  use.  A  new  point  on  the  section  36.5  feet  back  of  U.  B.  was  taken  for  U. 
B.  The  pivot  signal  was  7,133.7  feet  above  the  section  and  a  perpendicolar  tKim  It 
intersected  the  aeetion  1,5611.8  feet  from  U.  B,  Station  1  was  169.3  feetfrora  U.  B.  and 
station  'H,  61.6  feet  from  A.  Tbe  distance  from  U.  B.  to  A.  waa  4,H31.3  feet.  Thia 
section  and  setof  signals  were  used  nntil  the  end  of  tbe  observations.  Ttaeminlmam 
angle  for  locating  a  point  on  the  section  was  65*^  26'. 

The  distances  of  the  water  edges  from  the  end  signals  were  determined  each  day, 
and  determined  tbe  river  width.  To  facilitate  the  meaanrement  of  these  distancea 
■takes  wore  set  at  intervals  between  the  end  signals  and  tbe  water  edge. 

The  accompanying  sketch  on  a  scale  of  1:10,(HIO  shows  the  location  of  the  sections. 
Tbe  soundings  shown  on  the  sketch  were  taken  December  1,  1683,  and  are  given  to 
show  the  general  shape  of  tbe  bed  at  this  station. 

The  instruments  In  nse  at  this  station  consisteil  of  Price  meter  No.  10,  a  Uoree  reg- 
ister, a  break-circnit  clock,  electric  batteries,  transit,  level,  aextant,  sonnding  leads 
and  tines,  etc. 

The  meter  was  made  nnder  tbe  direction  of  Mr.  W.  O.  Price,  the  inventor.  It  is  of 
IT  type  and  does  not  differ  in  principle  from  the  Ellis  meters  previonsly 
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in  nse  on  the  tiver.  Each  i«volatioD  of  the  wheel  mates  «iid  breaka  an  elwUtedc- 
cult,  tliH  contact  beioE  made  directly  on  Ibe  upper  end  of  the  vertical  axil  «f  fi| 
wheel,  which  is  incas^  In  a  imall  box.  Tbe  coDtMct  apparatus  Ka^e  eoimieaUl 
tronbte  by  the  aeparatioD  of  the  parts  of  wbich  it  is  compoeed.  Tbe  meter  is  mA 
lancer  and  Btroager  than  the  Ellis  meter,  and  is  so  coDStmcted  ae  to  Imfiec  to  swing 
'a  bolh  vertical  and  borizontat  directions.    Tbe  bearingB  and  coolact  apparatoiu* 


protected  from  tbe  water  bj  inclosing  tbem  in  air-ligbt  cbamb«ra. 
Tbe  Morse  resisterisof  tbeusnal  form,  except  thai  an  additional 
istering  point  has  been  added,  both  points  making  indentations  on  tbe  same  pipv 


ribbon.  One  of  Ibe  registerinf;  points  was  nsed  to  register  the  rerolotioiii  of  tkt 
meter  and  Ibe  other  tbe  beats  of  Ibe  cloclc.  As  tbe  circnit  vas  closed  doringbalf  a 
revolution  of  the  meter  aud  open  the  remaining  balf,  the  meter  recoid  appealed  m 
t  be  paper  aa  a  series  of  daabea  separated  by  spacea  eq  ual  to  t  heir  length.  Tbe  doK 
elated  and  opened  an  electric  oorreut  each  half  secood.  Ever?  seven  and  a  balf  M> 
onds.  however,  one  beat  was  omitted,  thna  making  the  time  record  consist  of  astnii 
offoorleen  abort  dashes  and  spaces,  the  different  soneebeingsepBrated  by  longer  spaMi. 
The  two  registering  points  were  so  arranged  that  simultaneoDS  regi strati otta  appeant 
opposite  each  other  on  the  ribbon  and  about  three-eighth  inch  apart.  The  raeoidrf 
au  obaervation  for  velocity,  therefore,  was  complete  at  any  instant  and  m  obeem- 
tion  could  be  taken  as  extending  over  any  portion  of  the  record. 

Tbe  batteries  used  were  of  tbe  Leclanche  type,  four  cells  being  ased  on  the  mela 
circuit  and  two  on  the  clock  circuit.  The  current  between  the  clock,  register,  tni 
battery  waa  made  in  the  usual  manner  and  needs  no  description.  The  meter  cin^t 
was  made  by  atlaching  one  pole  of  tbe  batteiy  to  Ibe  steel  saab  cord  on  wbicb  Ite 
moter  was  Hutipended,  the  current  paaaing  through  the  franm  of  the  meter  and  ewifwl 
apparatns  to  tbe  insulated  guy  Iido,  tbence  completing  the  circuit  back  to  the  hatnif 
tfiroagh  the  register. 

A  12-poiind  sounding  lead  waa  nsed  nntil  January  10,  when  it  waa  lost  and  a  IS- 
pound  lead  aubatituted  iu  ita  place,  which  was  used  to  tbe  end  of  the  seaaon.  k 
|-iuch  Italian  herop  line  was  nsed  tbroughont  tbe  seaaon.  Drifting  aoaodinff 
were  taken  as  a  general  rule  in  the  deep  and  awift  water,  but  in  water  leas  lbao> 
feet  deep  aoundinge  were  obtained  without  drifting.  During  low  water  the  whoh 
section  was  aometimea  sounded  without  drifting,  bnt  this  was  seldom  done. 

Tbe  entire  plant  waa  worked  from  an  open  iron  launch  4.'>  feet  long,  7  feet  heta. 
aud  4}  feet  druuuht.  Tbe  meter  was  suspended  from  a  boom  IS  feet  long  at  tbe  ulrni 
of  Ibe  launch,  the  boom  projecting  over  the  side  and  making  an  angle  of  about  4;'- 
down-stream  with  the  axia  of  the  launch.  A  steel  asah  cord,  three-sixteenth  ivei  is 
diameter,  passed  arouud  a  reel  in  the  stern  of  the  launch,  through  a  sniall  pnllej  ici 
tbe  cud  of  the  boom,  thence  to  au  iron  rod  1  incb  in  diameter  and  i  frat  long. 
To  this  rod  the  meter  waa  attached,  and  also  a  leail  weight  of  at)oo(  SO  pounds.  A^ 
tachcd  to  the  top  of  the  rod  waeau  inanlnted  guy  rope,  vrnicb  passed  tbrongh  a  pnlltj 
in  Ibe  eud  of  a  UO-foot  buotn  in  tbe  bow  of  the  famicb  nnd  thence  to  a  reel.  By  pay- 
ing out  proper  leuglha  of  the  standing  and  guy  liuee,  the  meter  could  1j«  immeraed  (■ 
any  desired  deplh.  Iu  measuTiug  the  volocilies  the  launch  was  anchored  when  it"* 
safe  to  do  so,  but  when  not,  it  wa«  held  in  poailiou  by  the  engine  and  rudder. 

In  reducing  the  observations,  the  coefflcieuts  to  be  uHed  in  reducing  registratioai 
of  tbo  meter  to  velocity  in  feet  per  second  were  first  determined.  Observstioiufiit 
determiuing  Ibe  coefflcieuts  of  the  meter  were  made  by  cauaiug  the  meter  to  iiMTt 
tbrough  atili  water  over  known  distances  at  various  velocities,  Uie  time  and  noiiilor 
of  registrations  being  noted. 

If  wo  let  B  =  known  diatanco  in  feet; 

(  =  time  in  seconds  occupied  in  moviug  over  B; 
r  =  nnuber  of  registrations  in  time  t ; 

Then,       z  =  —  =  number  of  registrations  per  second; 
1 
And, 

B 
y  ^  —  =^  velocity  in  feet  per  seooud  of  meter  through  t^e  water. 


a  and  i  being  constants  to  be  determined. 

In  reducing  the  observatioDS,  the  mean  of  all  tlte  obaervation  equations  wm  taken 
aud  Hublractrd  from  each,  making  the  observation  ea nations  of  the  form 

a{i— «i,)  — (S— y,)  =  ti 

i«  and  Ha  being  the  mean  valnea  of  i  and  y  leepectively. 

ngirec^byGoQt;! 


IPPENDIX  YY — EEPOKT   OP  MISSISSIPPI   RIVER   COMMISSION.  282Ji 


TtM  formatioo  nniX  eoliition  of  the  normal  ergiialioiia  nuil  llio  computation  of  tlie 
mrao  errors  vere  then  niado  in  the  nsnal  manDcr  uuil  checlicd  by  u  Biiitalilo  control 
Kb;  doplicatioD.  Thu  fullowiiiji;  tabic  contains  tho  leaulia  ol'  tho  obsitrvationa  for 
MtinKtho  meter  at  this  station,  Iho mean  < 
Ikn  of  tho  coii»tantii : 


"B  of  oluierVBtiou  and  of  thu  determiua- 
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For  reducing  the  observed  velocities  ill  the  discharge  measurements,  Ihoatithme- 
tieal  mean  of  the  Tuluea  a  and  b  have  been  adopted  and  the  eqaaiiuD  lietweeu  the 
(ariables  becomes 

y  =  3.995a!  +  0.-J03. 

These  valnes  have  been  nsed  throiiKboot  tUe  entire  serioR  of  observations,  tbo  im- 
ponibility  of  detcrmininR  tho  period  over  wbicb  cat^h  rating  should  be  usod  making 
tlbcoDni«  necessary.  Tbe  ditferencu  botiveeii  any  discharge  ns  computed  by  any  of' 
Ibe  observed  riitings  would  be  in  tbe  sauie  ratio  aa  tlio  diffurcacu  of  mean  velocilioe, 
■tdihe  percentage  of  this  difference  may  be  shown  in  tbo  following  inaaoer.  The 
■niimam  mean  velocity  tbrotiKhout  the  aeaaoncorreapoiida  toalMUt  MS  revolntioos 
per  jecond  of  the  meter  and  too  average  of  the  mean  velocities  fur  the  season  cor- 
ra^Hndstoabont  O.Wrnvolutioua  per  second.  Compnting  the  values  of  j  correspond- 
iDgtoz^^l.tSand  .r^^O.UO  by  tbe  several  ratings  and  by  the  adopted  rating,  ^e  obtain 
tbtTilaea  in  tbo  following  tabic,  v  representing  the  difference  between  the  velocity, 
jr.  M  eompnlcd  by  ad  observed  rating  and  VD,  as  compnted  by  tho  adopted  one. 
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valne  of  tbe  ratio  TT,  for  x  =  I.IS  is  O.O: 


„   _ ...     __.  .tiange     ., 

(mpoted  discharges  irom  taking  any  of  the  observed  ratings  instead  of  tbe  adopted 
•>m  wonld  be  3  per  cent,  of  tbe  total  discharge. 

Tb«  next  step  in  tho  rednction  was  to  correct  the  sonudings  In  the  note-books  for 
nrocs  in  the  lesd-line.  Tbe  flrst  determination  of  the  lead-Tine  corrections  recorded 
in  the  nolAH  was  mode  October  11,  prior  to  which  date  the  corrections  to  be  apjilled 
•rt  Qncertaici.  Subseqaent  to  that  date  the  lead-line  corrections  wore  well  determined 
■ad  generally  were  kept  quite  small  by  retagging  of  tho  line.  A  large  portion  of  tbe 
lime  DO  correction  at  all  waa  oeccssary. 

Tbe  notes  were  then  copied  on  tbe  computation  sheets  and  also  the  gauge  reading, 
>idth,  and  direction  and  force  of  wind.  Tho  distances  of  tho  end  soundings  from  the 
■Iter's  edge  were  computed  and  copied  on  the  sheet  at  the  beginning  and  end  of  tbe 
tfrua  of  sonodings.    The  areas  included  between  the  end  soundings  and  tbe  shores 
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The  Krea  between  an  end  BonndinK  *nd  the  shore  would  therefore  be  quite  nuB  , 
nHUally,  and,  in  fhct,  cevor  efioaled  I,7U0  sankre  feet.  The  area  between  raeeMnn 
wiiindiDftii  waseompnted«»if  the  tection  of  the  l>ed  between  theeaimdiDgB  wuari^ 
line.  Where  Boondlngs  were  50  feet  apart  areas  ooald  be  written  if)  by  imipecoM 
Afler  all  the  areas  between  sonmlingt  bod  been  oompnted  they  wera  Bnmnwd,  tai 
wilh  the  end  areas,  gave  the  total  water  area  of  the  aection.  TbU  compntatioa  ni 
then  checked  by  eompnting  the  water  area  directly  from  the  mm  of  the  aoandinfk. 
If  we  let 


»  =  distance  between  aoandinga, 

water area  =  «p  ([D]-i(A  +  D,))  +  i  (r,  D,  +  t,D,) 

The  areas  between  the  middle  points  of  the  divisionB  into  which  the  teetiiinwM 
divided  by  the  velocity  etations  were  then  eammcd  and  colled  partial  areas.  Ths 
Bam  of  the  areas  between  (be  shore  and  the  niiddlepoint  of  the  fall  divinon  next  tb 
■hora  gavo  the  partial  area  belonging  to  the  velocity  station  next  the  shore.  He 
sum  or  tbe  partial  areas  gave  the  total  area  and  formed  a  check  on  the  oompntstin 
of  the  partial  areas. 

The  coanting  of  the  registrations  of  the  meter  had  been  done  in  the  GeM  and  tba 
resolta  were  adopted  in  the  ofSce  computation.  Until  October  iM  the  leogth  of  tine 
of  an  observation  for  velocity  varied  from  90  to  240  secands,  bat  aobaeqneot  to  tbil . 
date  tbe  time  was  nniformly  150  seconds.  Tbe  computation  of  the  velocities  Jim 
tbe  given  times  and  registrations  was  performed  by  meai:B  of  tables  pnparcd  foritu 
purpose. 

The  nieosarements  for  velocity  were  nniformly  taken  at  sii-teutha  the  deptb,iiii 
no  coefScients  have  been  applied  to  the  observed  velocities  to  reduce  them  tenMU 
vertical  velocities.  The  resnils  of  the  observations  made  in  ld82  showed  tbat  ita ; 
mean  velocity  in  a  vertical  woe  at  0.63  of  the  depth  for  the  five  atationa  occDpied. 
(See  Keport  M.  R.  C,  1864,  p.  189.)  It  is  qnite  probable  therefore  tbat  velocittM 
measured  at  0.6  depth  will  not  require  any  redactions.  A  large  number  of  obssmlioBi 
were  made  at  this  station  for  determining  tbe  form  of  the  vertical  corve  of  velecilit*. 
bnt  bave  not  ^et  been  reduced. 

The  vciooltiee  on  October  4,  S,  and  9  irere  taken  by  meana  of  rod  floats^  asd  in 
evidently  largely  In  error.  There  is  no  note  in  regard  to  the  lengths  of  ttoatsoMd, 
and  no  coefficients  of  redaction  have  been  applied  to  the  observed  veloeititt.  TIa 
mean  velocities  detennioed  by  means  of  rod  floats  are  about75  per  cent,  of  correipaii^ 
ins  velocities  determined  by  tbe  meter,  and  discharges  have  the  same  ratio.* 

The  partial  areas  were  multiplied  by  tbe  conespODding  velocUiea,  giving  tbe  pu- 
tial  discharges.  Tbese  mulli plications  were  pertormed  with  a  computing-mscluM, 
which  very  materially  leaaened  the  labor  of  what  would  otbetnise  have  been  ■  vrj 
tedious  operation.  The  enn  of  tho  partial  discha^s  gave  tbe  total  discboigep'' 
second.     X  sample  of  tbe  compatotiou  at  tbis  stage  la  here  given. 

•  NOTB,— In  a  letter  dated  December  15, 1885,  AsaisUnt  Weber  states  that  he  fooiid 
an  error  in  thu  base  over  which  tbe  floats  were  run,  and  that  its  length  was  Wftw 
instead  of  200  feet,  as  sUted  in  tbe  notes.  This  wonld  increase  the  mean  velociUM 
and  discharges  measnied  by  means  of  rod  floats  b;  50  percent,  of  tbeirvalDeess^ns 
in  tbe  UbalaUoa.— L.  L.  W.,  Deo.  24, 1885. 
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four  iiniira  for  aoy  dale  iti  tbe  difforenre  betwi 
day  and  Ibe  preceding  one. 

Tbe  computation  of  datnm  areas  has  be«D  made  Id  the  fulIowiDg  manoer;  Fnlkt 
high-n»tvi- section  datum  was  assunipd  to  rorrenpoDd  to  the  readiug  47.10  feet  on  tk 

Jange.  Thn  ilatiiiii  vidih  was  taken  asl.Hiil  feet,  tbnt  bein£  the  measared  widtbM 
anuury  tt9,  iear>.  when  thu  gaiiRo  read  40.>i:t  feet.  Tbe  area  (Deluded  iMtwetn diliB 
aod  tbe  water-aiirfHce  of  January  i»  would  therefore  be  4, >«l  (47.10  — 40.69)  =  3I.4H 
aquare  feet.  Tbe  slope  of  the  banks  down  to  16  feet  on  Ibe  gauge  is  qnite  anilbi*. 
■lid  datura  areas  above  IC  feet  bavu  been  computed  by  tbe  formula, 


=  31434  + {40.e2  —  *)/i^L+J!J  + water  area," 


where  A  =  gange  reodiug  and  w  =  width. 

At  an  elevation  corresponding  to  Ifl  feet  on  the  gange  the  left  bank  becoiDM !« 
abrapt,  and  datum  areas  below  that  stage  have  been  eompnted  by  the  formnla, 

,48s.  +  M!0)+„e_„(45!<L+.|  +  „„„ 
-»,(i2!!l±Jl)+„u„.™.. 


Datnm  ares  =  31434  +  (40.62— 16)  (' 
=  147aS7  +  (16- 


Oo  November  20  450  square  feet  were  added  to  the  datura  area  for  portion  wi 
Munded.  Krom  November  21  to  26,  uicliuiTe,  souodtngs  were  not  taken  beyond  H^ 
t4aa  13,  abont  3,600  feel  from  right  bank.  The  area  of  the  portion  between  Matin 
13  and  left  bank  and  betow  the  16  foot  stage  bas  been  rompoted  from  Ibe  ■onndins' 
of  November  10  and  added  to  the  iibserved  areas,  the  formula  tben  bncoming, 
Datum  area  =  1515613  + (16  — A)  3360  +  water  area. 

The  datnm  area  for  December  9  was  computed  in  tbe  nsual  manner,  eioept  Ihil 
soundings  of  Docpmbor  4,  corrected  for  cbnuge  of  stage,  were  used  for  707  fet  froo 
)etl  bank,  which  was  too  shoal  to  be  Honnded.  The  water  area  in  Ibis  nortioD.u 
thns  computed,  was  3,361  sqnaie  I'eet,  which  RbonlA  really  have  boen  added  to  iti« 
observed  area.  There  nae  no  velocity  in  this  portion  of  the  nection.  Tbendik 
■bonld  properly  be  4,535  feet. 
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Km  tbe  low-nater  section  datam  noa  assumed  st  the  nater-surface  on  Januarf  7, 
1^  the  sango  reading  31.94  feet.  The  width  on  that  day  was  4,338  reet,tvbtch  was 
ukM)  *■  datnni  widtb.  The  slope  of  the  baiilcs  at  this  section  changes  at  elevations 
carrrqwDding  to  readings  of  30  nod  14  feet  on  the  gauge,  tbe  width  on  those  stages 
teing  4,IC3  and  3,770  feet,  Tespectively.  Datum  areas  osve  tJietefore  been  compuled 
be  tbe  foUoning  focmala: 

Above  3D  feet  on  ettnge, 

D«tnm»rea  =  (31.94-A)  (-^^t£.J  +wftt6tare». 

BetveeD  14  and  SO  feet  on  gauge, 

Datam  area  =  n.94  (*^e±il?i!)  +  (20-A)  |il^HLj  +apea. 

=  50745  +  (20  —  i)  (i^55+J£.\  +  water  area. 
Belov  14  feet  on  gange, 
Datum  are»  =  507*5  +  (20-14)(*MlMI™J+(!4_i)|3!i^hJ^\  + area. 

=  74544  +  (14  — ft)/5^^^5+JL\  +  water  area. 

UfOD  depth  has  been  obtained  by  dividing  tbe  water  area  by  tbe  widtb,  and  mean 
diiam  depth  has  been  obtained  by  dividing  the  datnm  area  by  the  dalam  widtb. 
Iliiimmn  depth  has  been  taken  direotly  from  the  sonodings.  For  tbe  high-water 
mien  the  changes  in  widtb  are  very  large  and  are  tbe  cause  of  large  changes  in  the 
acta  depths  when  no  change  in  section  talces  place.  Tho  range  in  the  valaes  of 
Maa  datnm  depth,  sabeequent  to  October  11,  is  2.3  feet. 

l^Ma^  or  fill  has  been  obtained  by  taking  difference  of  datnm  areas.  Sconr  IB  iodi- 
MMd  by  the  positive  sign. 

Mean  velocity  has  been  obtained  by  dividing  the  discharge  by  tbe  water  area.  Be- 
i^  dependent  on  both  these  qaantities,  it  is  affected  to  a  greater  or  less  degree  by  the 
*rora  of  each  and  cau  hardly  be  regarded  as  an  independent  quantity.  It  may  be 
dtcud  by  errors  in  the  measurement  or  oomputatiou  of  the  area  or  in  the  coDiputa- 
Inn  of  the  discharge,  bnt  the  variations  in  its  values  io  this  sei'ies  of  oliservatioQB 
nme  mainly  from  variations  in  the  observed  velocities  themselves.  Tho  compnta- 
lioa  has  been  so  arranged  that  one  could  readily  compare  the  area,  velocity,  or  dis- 
durgB  of  any  particular  part  of  the  sectiou  for  one  day  with  the  same  quaDtities  of 
tbcume  portion  for  days  preceding  or  following.  In  a  great  manyinetaiices  thiahaa 
kcendoue,  and  it  has  been  observ^  that  tho  change  in  velocity  from  one  <lay  to  an- 
Mtitr  irLeni  marked  usn ally  extended  tliroiighout  the  section.  As  it  is  hardly  reason- 
■ble  to  suppose  that  tbo  velocity  of  thu  stream  actually  changed  as  indicated  by  the 
"an  Telocitieti,  tlie  cooclusion  is  nnavoidable  that  the  measured  velocities  are  in  er- 
rorfroiD  some  cause  affecting  all  tbe  velocities  oliserved  that  day.  Oue  sunrce  of  ei^ 
"t  lin  in  the  fact  that  tbe  metor  measures  motions  which  take  place  in  a  vertical 
direction,  and  tbatwbcD  tbe  uteter  rises  and  fails  under  tho  actiou  of  the  waves  these 
moiioaa  are  added  to  tbe  velocity  of  the  current.  A  striking  illustration  oftheeffect 
BfUiia  error  is  shown  in  the  following  tab1<^,where  the  parts  making  up  tbe  total  dis- 
cbaijcea  on  three  consecutive  days  are  given.  On  Marob  12  tbe  observer  states  that 
"  bi^  waves  kept  laanch  rocking  np  and  down  and  from  side  to  side "  to  sueh  an 
txiem  IS  to  make  tbe  work  anreliable.  It  will  be  seen  from  the  table  that  the  ve- 
locitinoo  Ihat  day  are  too  large  as  compared  with  the  preceding  and  foUowing  days. 
It  aiU  bo  also  seen  from  tbe  series  of  dieobargea  that  the  discharge  on  *bi8  day  is 
■boot  3^1,000  cubic  feet,  or  about  S  per  cent,  too  large,  This  error  is  witbont  doubt 
(xurd  by  ibe  meter  measnriug  other  motions  than  that  of  thecurreut.  Although 
ihia  ig  ao  eitrenie  cas«  and  r^ected  bir  tbe  observer's  notes,  yet  it  is  valuable  as 
•kowiug  ibe  amount  of  error  that  may  arise  in  that  way.  It  must  not  be  taken  as  a 
■Mnre  of  tbe  precision  of  tho  work,  neither  most  it  be  taken  as  condemnins  tbe  use 

la  some  inatances,  however,  the  change  in  mean  velocity  is  due  to  a  change  in  one 
t  aott  measured  velocities  where  the  partial  areas  are  large.  Since,  in  determining 
tbe  mean  velocity  aod  discbartte,  each  observed  velocity  has  weight  accordiug  to  its 
fartitd  uea,  it  would  seem  advisable  to  either  measure  the  velocities  where  partial 
y*»  are  large  with  greater  precision  than  those  where  the  partial  areas  are  small,  or 
■K  diUiibnte  the  velocity  statiou  so  as  to  give  nearly  equal  partial  areas. 
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Tbo  (lirection  of  the  -wind  ia  indicated  by  dividing  the  faorizou  into  13  pmrts  and 
nnnil>ering  the  pmrtB  the  same  as  the  honrs  od  s  dock  dial,  XII  t>eing  up-etream  sod 
iodicatieg  a  down-etream  wiad.  The  forco  of  the  iriDd  ia  not  very  well  defined  and 
in  given  iu  the  tabnlation  as  contained  Id  the  nolea.  In  regard  to  the  observed  ve- 
lociliea  it  ia  qnite  probable  that  tlie  dir«ction  of  the  wind  ia  of  more  importance  than 
tbo  fnrce,  the  ap-atream  (TI)  winds  being  the  onea  that  wonid  prodnce  Ibe  greatest 

i 
Im. 

of  slope  g.iiigea.  Tbe  sauKea  nero  gradnaled  lo  t«ntbs  of  a  foot  and  read  by  estima- 
tion to  handredtha  of  a  foot.  Ten  readings  of  each  gauge  were  nanally  taken  at 
tbrr^'tnlnnte  intervala,  &  being  taken  aimnltaneonsly  on  the  two  nppcr  gangoa,  tbfD 

10  on  the  two  lower  gangea,  and,  finally,  5  more  on  the  npper  Esngea.  All  readiii<pi 
were  reduced  tu  the  same  datum  and  dift*erencea  of  reduc^  readings  gave  the  fall  of 
watfT'Xarrace  between  the  gaoges.  The  diatancea  of  some  of  the  gauges  from  tbe  a*c- 1 
tiou  have  not  been  given  in  Uio  notea.  In  theae  cases  tho  distances  have  been  le- 
enmpd  an  one-half  mile,  on  tlie  anppoaition  that  the  gauges  were  set  in  accordanco 
with  the  instrnctious  governing  the  work.  The  locationa  of  the  gntigea  as  given,  or  | 
assnmed,  are  ehonn  on  tho  sketch  of  tho  locality.  The  fall  divided  by  the  distaDCK^ 
between  the  gangea  save  the  aine  of  the  incllDatloD  of  tbonaler-anrfaco,  this  qnan- ', 
til.y  being  comimted  aeparately  for  each  bank.  Tho  slope  baa  bc«n  computed  lo : 
■even  plans  of  decimals,  bnt  for  want  of  space  lo  the  tabulation  tbe  firat  three  places  : 
have  been  given  at  the  head  of  the  column. 

The  total  foil  from  Mhoon'a  Landing,  ;!0.5  miles  above  Helena,  to  Helena  haa  been  1 
compnted  fh>ni  tbe  gange-readings  for  the  entire  period  of  discharge  obaervations  at  i 
Helena.  Wbon  the  results  ore  plotted  aa  abaciasaa  to  gange  heights  at  Heleoa  aa  : 
ordinates,  it  is  ahown  tliat  tbe  total  fall  between  these  placea,  for  stages  when  tb«  '■ 
river  is  entirely  within  its  banks,  decreases  as  the  stage  at  Helena  increases.  In  other  , 
words,  the  fall  from  Mboon's  Lauding  to  Helena  and  gauge  heights  at  Helena  appear  I 
to  bo  decreasinK  functions  of  each  other. 

In  the  remarks  accompanying  the  tabnlation,  three  results  have  been  marked  aa  ; 
rejected  from  notes  made  by  the  observer.  On  a  nnmber  of  other  dates  the  obaerver 
haa  noted  liigb  waves,  and  it  wonld  probably  Improve  the  series  of  obaervatiDna  to  ' 
reject  those  results  also;  at  leaat  the  mean  velocity  and  diacharge.  In  addition,  all 
obaervatiouB  prior  to  October  11  abonld  be  rejected  for  several  reasons.    On  October 

11  tho  lead  line  waa  teated  and  fonnd  to  hove  ahrnnk  3  feet  in  M,  and  no  data  oxiBtB 
fur  determining  what  the  error  was  on  previona  days.  The  diaorepanoiee  la  the 
itieainred  velocities,  however,  are  very  great  prior  to  .October  10,  and  are  beyond  any 
jioasiblo  variationa  which  conld  have  taken  place  in  the  current  itself,  or  t&at  ooula  , 
arise  from  the  different  methods  empIoyetT. 

Accompanying  thia  report  is  a  plate  on  which  are  plotted  the  mean  velocities,  areas, 
and  discharges  of  the  high-water  section  as  abscissas  to  gango  height*  aa  ordinate^  : 
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Un  tcAle  far  each  BjBtem  of  oo-ordiDate«  belug  given  on  the  plate.  The  discharges 
tl  the  Iow-wat«r  section  are  also  plotted,  but  not  the  mean  velocities  and  areas. 
Daabtfnl  reaalts  are  not  plotted.  The  saage-ieadings  and  datum  areas  of  both  sec- 
iJMia  have  been  plotted  in  ehronolOjEioaror&r,  there  nuviog  been  added  to  the  datum 
M  of  the  low- water  section  80,000  sqDar«  feet  to  make  them  approximately  coia- 


lesaage-ie 

la  have  been  plotted  in  ehronolOjEioarorder,  there  nuviog  been  added  to  the  datum 

M  of  the  low- water  section  80,000  sqDar«  feet  to  make  them  approximately  coia- 

(id«  with  datom  areas  of  the  high-water  sectioD.    The  high-wat^r  sect  ion,  aanoanded 

._  .._ ~>  .^_   :      ■ — I ^t__i_..   jhe  horizontal  Bcale  being  500  feet  to 

Q  the  followiuK  dates  are  also  shown : 


«a  Jaouary  29, 1886,  is  also  shown  on  the  plate,  the  horizontal  scale  being  51 
......      mm.  .  — r...       .-.,     _...._  jnrliceaor  ''--'■-" — -■       -•-• '- 


nogt-nadh^  ii 

MsRh  8, 1882,  by  one  authority,  is  the  highest  known ;  but  the  reginl^r  gange  record 
files  this  reading  on  March  9,  1883,  as  one-tenth  foot  higher.  The  dott«a  bottom 
UMKiTeBthesectionassanniledon  March  4, 1885,  and  shows  where  the  fill  took  place 
vbkD  oeenrred  between  Jannaiy  39,  1H6&,  and  that  dat«. 

Tbe  gange-readinga,  areas,  datnm  areas,  mean  velocities,  and  discharges  for  both 
KclioDs  have  also  been  plotted  in  chronological  order  on  another  plate  for  parpoees 
Bf  inspection  and  stady.     The  scale  is  too  large  to  admit  of  reprodurtion  of  tho  plate, 

Rmirkable  a) 
iaat  st  this  si 

la  DutkiDg  the  reductions  nearly  all  the  sentlemen  employed  in  the  compnting  di- 
TJiioD  have  at  varions  times  taken  part.  On  account  of  the  large  reduction  in  force 
ud  of  making  this  work  secondary  to  otbnr  work,  the  completion  of  it  haa  been 
ling  delayed.  Throoghont  tl|e  entire  work  tho  greatest  care  haa  been  taken  to  elim- 
itiMa  from  the  resalts  all  errors  of  compntatioa.  Whetever  it  was  possible  to  obt^n 
independent  checks  on  the  resQlls  they  were  applied,  and  where  no  checks  oonid  be 
•btaiDed  tbe  work  was  eone  over  aseooud  time.     The  compnting  machine  has  been 


lugeiyi 


used  in  the  work,  and  has  given  good  satisfaction. 
■ ■,_,. obefflen' ' 


'ery  respectrnlly,  yont  obedient  servant, 

L.  L.  Whvslxr, 
In  clurge  Computing  Divitfon. 
Capt.  TaoMAs  Turtle, 

Corp*  of  Emginein.  U.8.A, 

SeertlMT/  MmiMippi  JHrer  ComnlHtcm. 
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{a>  Abkaksjls  Citt,  Arxaksas. 

Saint  Lodib,  Jprit  13, 1887. 
Captain:  I  have  tbe  honor  to  submit  the  followiog  report  upon  tbeSoal  redootion 
dMobarfce  obaervAtions 'jnade  on  tbe  MisaiBsippi  Bivar  at  Arkaiua*  City,  Ark., 
•tween  September  Sd,  lUtM,  and  April  9,  18(16. 

Th«  psrtf  at  thia  station  vm  under  the  direction  of  AiBiBtUit  Engineer  O.  W. 
'ood.  Ur.  E.  £.  Wall  acted  an  recorder  tlirooghont  the  season.  A  eteam  engineer 
id  two  boatmen  completed  the  partf . 

ObaarvationB  were  made  npon  a  Motion  about  one-half  mile  below  Arkansas  City. 
beeiMliiof  thaaeotion  were  marked  by  range ^ignala  and  along  tboleft  banknseriea 
'  aignala  at  right  aojclea  to  tbe  tectiun  wore  set  to  locate  positions  on  the  section  by 
eanaof  a  sextant  set  at  the  oonBtanC  au);le  14°  02'.  (For  I'art  her  explanation  of  thia 
ethod  of  tocatiOD,  see  report  of  Mississippi  River  Commission  for  1B83,  p.  181.) 
The  icHt  rumen  te  ■□  nae  at  t^is  station  coosisted  of  Price  meters  B.  No,  7  and  No.  13, 
Morse  register,  a  break-oirr;nitj:lock,  eleclriu  batttries,  transit,  level,  sextant,  sonnd- 
ig  linea,  etc.  (The  instnimeou  and  manner  of  asing  them  were  sioiilur  to  those  at 
elena,  which  have  already  been  descril)ed  in  my  report  upon  the  redaction  of  work 

I  that  BlatioD.) 

Het«r  No.  Twasnsedfrom  the  commencement  of  operations  until  January  24, 1885, 
bea  it  was  lost.  Fonr  series  of  observations  were  made  by  Ur.  Wood  for  deter- 
lining  the  coefficients  of  this  meter,  bnt  the  resnila  of  all  of  them  have  been  rejected 
Q  account  of  the  small  range  in  velocities  and  the  targe  errors  of  observntiou,  A 
Yies  of  olMervatiouB  for  tbe  same  purpose  were  made  by  Capt.  Suiilli  S.  Lencli,  Jan- 
ary  8,  1885,  in  running  water^  tbe  resulls  of  which  have  been  adopted  for  rvilucing 

II  obaervatjona  made  with  this  meter.  The  following  table  contains  the  results  oi 
he  aeTer«l  series  of  observations  for  <1etermiDing  the  coefficients  of  this  meter: 


Dste. 

No.  or 

.Si 

■ 

• 

' 

n 

Wob-ai.  1W4- 

IS 

40. «« 
+0.371 

:tO.O«S 

±i>;i7i 

*0.  IM 
±<>.0W 

;k0.1IB 

±6.m 

*ts 

•TskeuinstlUws 

er. 

1 

Tskon 

a  runnlD 

WBter. 

Ueter  B  was  used  from  January  31  to  t'ebmary  I'J,  inclusive.  No  observations 
were  matte  fur  determining  its  coofflcients,  but  three  series  of  observations  bad  been 
made  by  Cspt.  Smith  S.  Leach  aud  Assistant.  L.  C.  Jones,  early  in  January,  and  the 
neane  of  tbe  results  ohtaiued  from  these  three  series  were  adopted  for  reducing  ob- 
■errations  made  with  thia  meter.  These  same  values  were  used  in  reducing  obeerva- 
tioDs  made  with  this  meter  at  Red  Biver  Lauding,  aud  tbe  resiiltsof  the  several  series 
of  obaervatioDS  are  riven  in  my  report  npoo  the  redootioo  of  work  at  that  station. 
The  adopted  values  tor  this  meter  are, 

,-|-  1.783  i  + 0.239 

Ueter  No.  13  was  tised  ttonx  February  13  to  the  end  of  the  seaaou.  Three  scries  of 
Observations  for  determining  tbe  coefficients  of  this  meter  were  made,  one  by  Mr. 
Bowen,  at  Carrollton,  and  two  by  Mr.  Woml.  Tbe  results  are  given  iu  tbe  following 
table: 


Ssta. 

No.  or 

obner- 

TStlODS 

• 

ft 

- 

> 

- 

th^-Twtia^ 

23 

+3.  MI 

Vi--iia 

aS 

lO.oig 

•  Tskea  in  allll  wu< 


QDiiiDg  water. 


KOTi. — In  the  rating  taken  by  Mr.  Bowen.  Febrnnry  4,  1885,  an  apparatus  was 
DMd  bymeansofwhicb  tbe  obssrvatioDS  were  both  made  and  recorded  automatically. 
This  rating  is  a  floe  example  of  observatioos  well  made  aud  also  properly  arranged  to 
give  great  weight  to  the  resnlts.  Tbe  ratings  of  February  18  and  March  30,  and  also 
that  of  Meter  no.  7,  taken  January  8,  are  good  examples  of  ratings  made  in  mnniog    f^  'i 

■Bter,  and  are  a  proof  of  the  value  of  this  method  of  rating  ounent  meters.  LnOC^QIC 
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ThenMMi  YilDMof  aMul  t  were  adopted  forndnoiDg  otiaerrktioDi  made  vittth 
meter,  toaking  the  equation  for  tbU  meter, 

y  =  + 3.912  «  +  0.3te 
The  pT«oeding  Tklne*  for  the  •eTeral  melere  have  been  tued  Uuangboat  the  Mti 
Mriee  of  obaervationa.  The  counting  of  regiotratlona  of  the  meter  lud  beea  done 
the  field  and  the  ceaatta  wen  adopted  In  the  ofBoe  ivdoetioD.  The  launch  wm  n 
anchored  while  moMariiiK  Teloeitiea  at  thia  atation.  Prior  to  Oetober  U  obMrvat»~" 
forvelocitT  were  made  with  the  meter  at  not  ntate  than  13  feet  beoeatb  the  aDifi 
No  coefBoieota  bare  been  applied  to  theae  Teloeitiea  to  rodaee  tbem  to  aix-tw 
depth  Teloeitiea.  Subeeqnent  to  Oetober  13  all  ohaerratioDa  for  velodty  were  m 
at  aix-tentha  the  depth  from  the  anrfaoe.  Teloeitiea  were  meaanred  at  pnnta  on 
CToat-Motion  approximatelr  160  feet  aput.  The  oompntatioo  of  Teloeitiea  was  ma 
h;  means  of  tableaprepafcd  for  the  pnrpoee,  except  thoae  meaanred  bjUeterB,  wlw 
the  Teloeitiea  were  eompnted  diieotJf  by  meana  of  the  equation. 

Prior  toPecember  1  the  note  ia  qsite  &«qoeatl7  lude  that  while  the  Tehicr'-  - 
being  mcaaar«d  the  laaneh  drifted  laterallj  hj  amonnta  Tarjing  from  10  to  I 
If  we  let—  . 

I  =  lateral  moTement  in  feet, 

t= time  in  aeooada, 

y  =  meaaored  T^ocitr,  and 

e  =  correction  to  be  applied  to  y  on  aoconnt  of  latoal  morement,  then, 

.-,     ^Py'-P !_     


3+ etc 


haP$  largeljexoeedaP  thiaieriea  oonrergea  rapidly,  and  the  fiiatteon  will  oaiuJ 
give  the  oorreetioD  with  the  desired  aconiaoy.  At  Arkanoae  City  t  is  nanally  190  M 
ondo,  and  the  formola  beooraea 

=SSo5-i  +  i!mi6toto  ?+"**■ 

The  maximum  value  of  c  that  wonid  be  obtained  by  ooing  tbia  foimala  would  1 


ity  for  any  date  wonld  probably  not  exceed  1  per  cent  T)»  oorreotion  haa  not  bt 
applied. 

The  next  step  in  tlie  reduction  was  to  correct  the  soundings  for  errors  of  lead  lii 
The  lead-line  coirbctiona  w«r«  nraally  determined  onoe  each  week,  bnt  on  Kimeoa 
■ions  large  changes  took  place  in  the  lead  line  with  no  nwans  of  datennining  Jt 
when  the  changes  occnrred.  It  was  asaumed,  however,  that  the  line  changed  pnp 
tlonally  to  the  time,  and  sonndings  on  intermediate  dates  were  oorreeled  on  t 
atanmptioD.  It  is  impossible  to  efitimate  what  errors  may  have  been  intrDdnosd 
tbia  manner  of  oorreoting  the  BonndinBB. 

The  cross-sections  were  then  plotted  on  a  horlsontal  aeale  of  1  inch  =  400  feet  t 
a  vertical  scale  of  1  inch  =^  10  leet.  Depths  were  then  scaled  off  at  intcrrala  of 
feet  and  need  iu  compnting  the  partial  areas,  which  were  computed  and  cheeked 
the  manner  described  in  niy  rejiort  npon  the  rednction  of  work  at  Helena. 

Velocities  were  also  plotted  on  the  same  sheets  with  the  oross-sectitms  with  t 
Bamc  borizoDtal  scale  and  a  Tcrtioal  scale  of  1  inch  ^  1  foot  per  second.  The  tn( 
verse  cnrres  of  velocity  were  then  drawn  and  velocities  scaled  from  theoarra 
points  IbO  feet  apart,  to  be  osed  with  the  partial  areas  In  computing  the  partial  d 
charges.  The  plotting  of  cross-secttons  and  velocity  cnrrM,  the  soaling  of  dept 
and  velocities,  the  mnlti plication  of  partial  areas  hj  Teloeitiea,  and  the  soamiati 
of  partial  discharges  have  all  been  checked  by  a  second  oompater  going  over  I 

The  clock  used  at  this  station  had  a  large  rate  daring  the  latter  part  of  the  aeasoo, 
and  it  became  ueccssary  to  correct  the  reanlta  on  this  acouont.  Theae  oarreetiont 
were  applied  directly  to  the  total  dischargea  instead  of  to  each  iodiTidnalvdoeit};. 

The  resnltsofihe  computation  were  then  copied  into  the  tabulation  aocompMiyiiiE 
this  report.  The  Range  readings  for  davs  on  which  areas  were  meaanred  wete  taken 
from  the  observers'  notes  and  correspond  to  the  mean  time  of  obaerrationa.  Priorle 
October  16,  however,  the  observer  did  not  read  the  MQgo,  and  the  readings  fbc  datea 
prior  to  Oetober  18  have  been  taken  from  the  Tegular  -gange  record  at  this  statlMi. 
The  readings  given  for  other  days  are  the  means  of  daily  readings  aad  correepond  to 
lit  m.  The  gauge  re«d  was  the  standard  gauge  at  Arkansas  City,  the  tero  of  whirli 
is  lie.3&  feet  above  Cairo  Datum  Plane.  Hr.  Wood,  however,  states  that  the  gauge 
Is  Inclined  to  snch  an  extent  as  to  materially  change  this  valne.    The  reaolls  of  bu 


Sle 
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xdiag  one. 

Tho  oompntfttion  of  dfttnm  areas  has  been  made  in  the  foUowiuc  mancor:  Datnm 
raanamod  to  correspond  to  tlie  gange  reading  41.7:)  feet,  observed  Jaonary  31, 1SS5. 
Batain  width  woa  taken  m  3,380  feet.  Tlio  alope  of  the  bank  was  asaomcd  to  be  nni 
hni  below  10  feet  on  the  gaoge,  between  10  and  20  feet,  between  20  and  30  feet,  and 
Mwcen  30  and  41.73  feet.  T£e  widtb  at  10  feet  wos  taken  as  3,S20  feet,  at  20  feet  as 
1^  feet,  and  ut  30  feot  aa  3,350  feet.  Datnm  areas  bayo  then  been  computed  b;  tbe 
HnwiDg  fomiDlte,  ia  whicb  fc  lepregents  gange  reading  and  w  obserred  width. 

Brtween  30  and  41.73  feet  on  gaage— 

D»tii[nare8=(41,73— A) gi-!^  +  water  area, 

Between  SO  and  30  feet  on  gauge— 

Datmn»ea^(41.73-30)3=M0  +  3350^^30_t)33M  +  «.^„„^. 

=  39471  +  (30  —  *)  ^^+"  +  water  area. 
Between  10  and  30  fbet  on  gaoge — 

D»t,  M.  =  39471  +  (30-30)  ^..+3°?  +(30-k)  ^?P°  +  *°  +  w.  area, 

=  72721  +  (20-*)  ?^'ty  +  water  area. 
BcJow  10  feet  on  gange— 

Dat.  «.  =  72721  +  (20-10)  i»00+^»  +(10-^)^+^  +  w.  ar. 

=  105321  +  (10-fc)  ?^^+*?  +  wat«r  area. 

Uean  depth  hae  been  obtained  by  dividing  tbe  observed  area  by  the  obaerved  widtb 

^68*010  depth  baa  been  obtained  by  dividing  the  datnm  area  b^  the  datam  width 
nnm  depth  has  1>een  taken  directly  from  the  corrected  sonndingB.  Sconr  or  Htl 
!■  Ixea  obtained  by  taking  diOerences  of  datnm  areas.  Sconr  bos  been  indicated 
^the  poeitive  sign.    Uean  velocity  has  been  obtained  by  dividing  the  disclinrge  by 

The  direction  of  the  wind  is  given  in  tbe  notes  with  reference  to  the  banks  and  the 
cunnt.  In  the  tabulation  it  has  been  nven  with  reference  to  the  points  of  the  com- 
|in.  The  force  of  the  wind  is  not  well  defined  and  is  given  in  the  tabnlation  as  con- 
Wned  in  the  notes. 

A  Dumber  of  slope  observations  were  made  by  reading  gangee  on  each  bank  appiox- 
hWel;  one  half  mile  above  and  below  tbe  section,  but  the  results  have  been  rejected 
n  seeoimt  of  large  discrepancies. 

Atcocnpaiiying  this  report  is  a  plate  on  which  are  plotted  tbe  mean  velocities,  areas 
MddiMhargea  aa  abscissas  to  gauge  heights  aa  ordinates.  The  gange.readings  and 
datom  anaa  have  been  plotted  on  the  plate  in  obionological  order.  Tbe  section  as 
MMDdcd  January  31,  1885,  is  also  shown  on  the  plate.  The  gange-readings,  areas, 
datum  areas,  moati  velocities,  and  discbarges  have  also  been  plottM  in  chroDotogical 
wder  on  another  plate  for  purposes  of  inspection  and  stndy.  The  scale  is  too  large 
toidmit  of  reproduction  of  the  plate. 

Very  respectfully,  your  obedient  servant, 

"    L.  L.  Whebler, 
Jit  <ikarge  Ccmptiting  DMAm. 
Capt.  SiOTH  S.  LxACH, 

CftptiffEmginmn,  U.  8.  Ar»t, 

SsorsMnr  MMMlfpi  £JMr  Cwwriwitw. 
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Di»tlur/e  o>Mrv«ti»M  at  Arkantat  dtg.  Ark. 
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IHtcharga  iibttnuitiott  at  Arkania*  Citg,  Ark. — Coutinued. 
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liiMckarge  ob$en)ation*  at  ArkoMMu  City,  Ark. — Continned. 


(rf)  WABRKNTON,  MISS. 

Saint  I^uia,  Dtoemhtr-iS,  16<fi- 
Captain  :  I  have  the  honor  to  submit  the  following  report  upon  the  final  rednitiw' 
of  diRchargo  obsorvntionn  on  the  MissiBtiippi  River  at  Warrunton,  Miss.,  1ioticr«n  Oc- 
tober 1,  1864,  and  ApriL  6,  ISSi. 
The  party  at  this  al-atiuu  was  nndoi  the  obargo  ofABsistant  Eneineer  J.  VI.  O""^ 
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UmugboDt  the  time  of  obeerratious.    Mr.  F.  B.  Ilathawny  acted  as  a,  reooider  to 
Norember  3D  and  Mi.  I.  O.  Walker  performed  the  samedntieH  to  the  end  of  the  seaMU. 

ObMTvalioita  at  this  atatton  were  made  npoa  two  pniallel  sectioas  200  feet  apart 
md  about  one  half  mile  below  the  landing  at  Wairenton.  The  iower  section  was 
laed  ap  to  and  inclndiug  March  4,  1885,  the  npper  one  being  nsed  aubseqnent  to  that 
(late.  The  ends  of  the  sections  were  marked  by  range  signala,  and  along  the  left  b^uk 
t  leriee  of  signals  in  a  line  at  right  angles  to  the  section  were  set  to  locate  positions 
on  the  section  bj  means  of  a  sextant  set  at  the  constant  angle  14°  Ifi'.  A  pocket 
■utaot  was  tiaed  in  locating  poaitiona  on  the  section  and  was  too  timall  an  instrument 
Mgive  accarate  locations  with  so  small  sn  angle.  (For  further  explan.ition  of  Ibis 
meibctd  of  location  see  Report  M.  R.  C.  for  1883,  p.  181.) 

Tbeinetrameotsin  use  at  this  station  consisted  of  Price  meter  No.  8,  a  Monte  regiH' 
(er,  a  break-cirouit  clock,  electric  batteries,  transit,  level,  sextant,  aouudiiiK  leads 
lod  line*,  etc.  (The  instrnnkenta  and  manner  of  using  them  were  eimilat  to  those  at 
HsJena,  irbioh  have  already  been  described  in  my  report  on  the  reduction  of  work  at 
Ibat  nation.) 

The  coefficients  to  be  nsed  in  reducing  registrations  of  the  meter  to  velocity  in 
iett  per  second  depend  npon  two  series  of  observations.  The  first  of  theM  was  nisdu 
bj.CantaiD  Smith  8.  Leach,  January  II,  188G,  the  metec  being  moved  alternately 
Dp  aou  down  stream  throngh  mnuing  water  over  a  given  distance  aud  the  time  and 
DDDiber  of  Tegistiations  being  obBcrred. 

Let  :  =  velocity  of  the  water  mippoged  to  bo  constaut, 
e  =  velocity  of  the  meter  through  space, 
X  =  number  of  rogistrations  per  second, 
w  =  Telocity  of  the  meter  through  the  water,  and 
«  aud  b  constants  to  bo  determined. 


The  oliMrvatioDS  have  been  reduced  on  the  ansumption  that  the  relations  of  tite 
qoutitif^  are  expressed  by  the  equations: 

i  =  c  —  z  =  ai  +  i(Hheii  meter  moves  with  the  current. 

J  =  c  +  !  =  oi-i- Ji(when  meter  moves  against  the  enrrent.) 

The  eleven  obst^rvations  gave  the  following  results: 

a  =  +  3.802 

b  =  +  0,330 

j  =  +  l,386 

fj  =  J-  O.ODfi  =  mean  error  of  un  observation. 
The  maxiiiiom  residual  error  in  the  oquations  was  0. ITS. 

The  iiecond  eeriee  of  observations  was  made  by  Assiataiit-Dorst,  March  18,  1S8!'>,  in 
«)il1  iraTer,  and  gave  the  following  results : 

o  =  +3.«ea 

6= +  0.447 
(„=^  ^0,272  ^=  mean  error  of  an  observation. 

In  conibiniDg  these  resnits,  those  of  the  Rrstseriitswere'arbilrarily  gjven  live  times 
the  weiehl  of  those  of  the  second  series,  and  the  reanlting  equation  between  l.ho  va- 
riables Wame : 

y  =  3.ei5x  +  0,3o4. 

Tbcue  values  have  been  used  in  reducing  all  the  observations  at  this  ntiition. 

The  Boun^gs  were  corrected  in  the  note-books  fur  errors  of  tbe  lead  line.  Tbe 
l''id  line  corrections  during  the  latter  part  of  the  seuBOD  were  very  larr;e,  being  about 
lafeetin  70.  As  the  soundings  were  not  taken  at  reguliir  intervaK  the  crbss-sec- 
lioni  vtn  plotted  on  a  horizontal  scale  of  1  inrb  =^200  feet,  and  on  a  vortical  scale 
of  1  inch  =  10  feet,  and  the  depths  at  intervals  of  100  feet  scaled  ofl'from  these  crosa- 
nMlioEs.  Up  to  December  15,  1884,  veloeitiiis  were  not  measured  at  reaular  intervals 
screw  tlie  section.  Tho  observed  velocities  for  this  period  were  plotteil  on  the  cro^s- 
sections  with  a  vertical  scale  of  1  inch  =  1  foot  per  second,  aud  the  transverse  curve 
('vslocities  drawn.  These  velocities  were  then  scaled  otf  at  intervals  of  200  feet,  aud, 
*illi  the  scaled  depths,  were  copied  on  tbe  computation  stieets,  toj:;etber  with  tho 
■idth,  Kange  reading,  and  direction  and  force  of^wind.  Subsuijnent  to  January  2, 
1*5,  velocities  were  observed  at  intervals  of  200  feet,  and  were  copied  directly  on  the 
mopatation  i^eets.  They  have  also  been  plotted  on  the  cross-soetiou  sheets.  Tho 
4i»t«nee  of  the  water's  edge  on  each  bank  from  tbe  base  was  given  in  tbe  notes,  by 
latum  of  which  the  distances  of  the  end  soundings  from  tbe  shore  were  compnteil. 
T^artae  between  soTindiags,  partial  areas,  and  total  areas  «en-  llicu  computed  in 
Ihenme  manner  aa  already  described  for  Helena. 

^0  oonnting  of  the  registrations  of  tho  meter  had  been  done  in  the  field  and  the 
iMolta  were  adopt«diD  the  office  computations.     The  length  of  time  of  an  obseTvation 
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for  velocity  varied,  bat  theizBottimCH  ant  not  stated  Id  th«  notes. 

of  the  velocities  front  the  reKistratioos  per  second  was  performed  by  mrao*  of  l>b)H 

Srepareil  fortbe  pnrpose.  The  nieaaarementii  for  velocity  were  taken  at  siz-tentfai  tbe 
eplh,  auil  Qn  coefflcienlH  hiive  been  applied  to  the  observed  velooitira  tu  rednce  then 
to  mean  vertical  velocities.  The  partial  areas  were  mnltiplied  b;  the  comMponding 
veJQCitiea  to  obtain  partial  discbarges. 

The  resalts  of  tbe  compulation  weretbeu  copied  into  tbe  tabnlation  accompanyiag 
this  report.  The  i;aiige-readio|[B  for  days  on  whicb  areaa  were  measured  were  tateo 
from  tbe  observer's  notes  and  correspoud  lo  tbe  uiejiu  timu  of  tbe  meamnments  Ibr 
area.  The  ieadiii(^  given  lor  other  days  are  tbe  meauHof  tbe  readings  taken  on  euli 
day  when  more  Ihnn  cue  were  taken.  Tbe  gauge  was  nut  read  at  rrgular  hoDra,aDd 
hence  I  bit  inran  does  not  corronpond  to  any  particular  hour.  Wben  but  onereadrnf  vu 
taken  that  has  been  given.  Tbe  g%Dgo  rriul  was  establisbed  by  Aseiaunt  DoratoB  tbe 
1efll<ank  at  (be  section.  Its  zero  Ix  anted  in  tbe  notes  to  bavo  been  GTi  fi-et  above  Cairo 
Datum  I'lune,  but  a  coinpariitan  with  gaiige-readinga  at  Vicksburg  anil  Saini  Joseph, 
anil  iitso  nilb  ihe  reRdinus  of  alopo  gaiiurs  on  the  opposite  Hide  of  the  nver.  shovi 
that  its  zero  was  nl>ont  64  leut  above  Cairo  Datum  Plane.  Tbe  qnaotitiee  given  in 
the  coliioin  beade^l  "Rise  or  fall  in  tho  precnliug  twenty -four  hours,"  are  the  differ- 
ences of  gauge- itadiogK,  and  do  not  correspond  lo  the  change  in  twenty-four  honn. 
Tbe  couipDtation  of  datum  areas  bas  been  made  in  the  following  manner:  Korilw 
first  seclioti,  daiam  wan  aiwumed  to  correspond  to  tbe  gnnge-reiiding  of  41.46  leel 
observed  February  3,  Ir%,  Ihat  bi'ioglhomitximum  sange-readingdariDg  the  period 
of  observations.  Tbe  width  on  that  date  wua:<.m2  feel.  Tbeoliaerved  arraon  ibit 
date  nas  mu,:iTl  feet.  Tbe  slope  of  Ihe  bank  was  assnmed  to  be  uniform  below  tbe 
'  ;e  of  15  ieet,  between  15  und  35  feet,  between  2&  and  35  feet,  and  between  35  and 
ib  feet,  the  widtbs  being  taken  as  follows: 

At  the  stage  of  15  feet,  width  =  2,r<10  feet. 

M  tbe  Btage  of  25  feet,  width  =  •i,9^i  Ieet. 

At  tbe  stage  or35  feet,  widtb  ^  .1,3^  teet. 

Tbe  areas  between  these  stages,  nsedlncompntiDgdatiimareaaof  lover  stages,  tra 

as  follows; 

Between  IK  and  2r>       feet,  area  =  2T.4tiO  square  feet. 

Between  25  ftod  35       feet,  area  —  :il,H40  square  feet. 

Between  ;15  and  41.4G  feet,  area  =  23,250  squaie  feet. 

The  datnm  areas  for  the  first  section  have  then  been  computed  by  tbe  folloviDE 

formula,  h  being  gauge  reading,  and  a>  widtb  : 

Above  35  feet,  datum  area  =  (41.46— ft)  (■-^'f'*"''  |  +  wafer  are*. 

Between  25  and  35  feet,  datum  area  =  S3^aoD-|-(3&— t)  |.'.'.?™^''  \  +  water  am. 

Between  15  and  20  feet,  datum  area  =  55,090+(a5— h)  (  ^:^'*'*'  \  +  water  area.  I 

Belos'  IS  feet,  datum  area  =  82,550+(15— A)  (  ^■'^'"^+*  \  ^  waiec  ma 


staRo . 
41.i<>  I 


For  tbe  second  section,  datnra  ban  Ix^enasKumed  tocorrespond  to  theganaei«adiDK 
33.9U  fvel,  that  being  the  higbe^t  stage  at  nbich  observations  were  made  on  tbil 
eectloD.  Tbe  width  at  that  siai^e  was  3,352  fcot.  Tbe  datpm  araaa  for  this  sectioii 
bave  been  computed  by  tbe  formula  i 

Datum  area  =  {33.99-fc)  (  ^■^^''  |  +  water  arwt. 

Mean  depth  bas  been  obtained  by  dividing  tbe  water  area  by  the  widtb,  and  tnean 
datum  depth  h»B  been  obtained  by  dividing  the  datum  area  by  the  datain  iridtk. 
Maiimum  depiba  bave  been  taken  directly  fVoiu  the  sonndinga. 

Scour  or  Bll  has  been  obtained  by  taking  differences  of  dvinm  areas,  seoarbein[ 

indicated  by  tho  poHitive  aigu. 
Mean  velocity  has  beou  obtained  by  dividing  the  discharge  by  tbe  water  ares- 
Tbe  direction  of  tho  wind  is  indicate<l  by  ibe  point  of  tba  compass  from  wblch  it 
comes,  and  the  force  is  given  in  terms  of  its  veliicitv  in  miles  per  boor. 

Slope  observations  cousisled  of  a  nnniber  of  reatimgs  of  gauges  on  eacb  bankil 
distances  from  thoseclion  varying  from  leas  than  one-half  mile  touliontODeniile-  Ten 
readings  of  eacb  gauge  were  tskeu  at  three-minute  intervats.  five  bring  taken  hoirI- 
taneonsly  on  the  two  upper, gaii);eR,  then  ten  ou  tbe  two  lowtr  ganges  and.  BnsllT< 
five  more  on  tbe  up[ier  gauges.  It,  isslate<l  that  tbe  gauges  wore  all  net  to  read  ftooi 
Kb  feet  above  the  Cairo  Datum  Piano,  but  as  tbe  resulting  ulevationaof  walerdirfnc 
on  tbe  left  bank  are  uniformly  abont  1  foot  higher  tban  oa  the  right  butk.  it  '> 
evident  tiut  aach  oonld  not  bave  been  tbe  case.     Tbe  gangei  on  lb*  left  bank  si* 
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withaotidonbt  about  64  feet  »boTe  Cairo  Dat am  Plane.  The  alope  basbeeu  cum- 
potad  in  terms  of  the  eioe  of  the  iDClinatioD  and  ia  givea  ia  teruia  of  the  Eeveuth 
pteee  of  deoimals. 

AecompsDjiag  Ihia  report  ia  a  plate  on  which  are  plotted  the  mean  velocities,  areoi^ 
•Dd  diaeliarges  of  both  Beotions  as  abscissaa  to  gaage  heiphta  oa  ordinatea,  lliu  aculca 
for  esch  eyetem  of  co-onlinalea  l>einK  given  on  the  plule.  The  gaiige-n-adings  aud 
datum  arena  of  both  aectiona  have  been  plotted  iu  cbmnological  ardor,  there  Ijuving 
be«n  added  to  the  datam  arcaa  of  the  aecoud  section -^0,(K)0  aqiiarofeot  to  moku  Ibem 
approximately  coincide  with  datnm  arena  of  tbo  tirat  uectian.  Tho  lirat  auction,  aa 
Monded  on  t'ebrnary  'J,  1685,  ia  also  ahown  on  the  plate. 

Tbe  gauge-ivadings,  areaa,  datum  areas,  mean  velocilira,  and  diacharges  for  both 
■ertions  have  been  plotted  in  cLronologicat  order  on  another  plots  for  puriioaea  ol 
iaspectioD  and  atndy.    The  scale  ia  too  large  lo  admit  of  reproduction  of  tUe  plute. 

In  making  the  redoctiona  nearly  all  the  gentlemen  employed  la  Iho  cotupilting 
diviaioa  have  taken  port.  The  greateal  care  has  been  taken  to  eliminate  from  the 
resalta  all  crrois  of  computation. 

Very  reapectfnlly,  year  obedient  aervant, 

L.  L.  Whbblrr, 
/■  ekarg»  Compuling  Divition. 
Capt.  Thomas  Turtlr, 

Corp$  of  Engineer*.  U.  S,  Armp, 

Secretarji  i/iMiwijtpi  Jiivtr  CommUtion. 


IH»<Aarge  oiwnaNoai  at  fFarreiiton,  Mum. 
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Dimltarge  obtnmtion*  at  Warraitom,  JflM.— Contionad. 
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Diieli«rge  ettirv»ttem$  al  Wmmatom,  Mu$. — Coutiniuil. 


U Mew  Miction.  /-^  | 
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Dinihmrge  obitrr^Hoin  ai  Waireittvn,  iflM.— Contlnaod. 
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(e)  Bed  River  Lakdinq,  Louisiana. 


Saint  Louis,  Mo.,  Jpril  10, 1886. 

ibmit  the  following  report  upon  the  final  redaction 
tlioMittaiBsiiipi  River  at  Red  River  LHOdin^,  oa  Old 


CAPTAni:  I  bave  thehonor  t<: 

of  dischargooliBervatlona  uiado    ,  ^ 

Hiver.  conuecliDf;  the  Red  aud  Mimiiwippi  riveni,  and  on  tbe  Atcliafalaya  Ki 
Barlire'n  LillcticK.  Tbese  obeervatioiia  were  made  between  Ocitober  B,  1S84,  "t 
Uarcli  :ll,  16H5,  by  a  part;  under  Ibe  direction  of  Aaaistant  Engineer  Homer  P.  Bi 
ter.  Ur.  E.  L.  Uarnjan  acted  as  recorder.  A  steam  engineer  atKl  two  boatmen  cor 
pleted  tbe  patty. 

(1)  ObiertatioHl  on  Iht  JUUiiuipiii  BUer. 

ObservatiunB  at  tbia  Blation  were  made  upon  a  Kction  abont  300  feet  belov  Ibe 
wareliouHe  at  Red  Kivrr  Landing,  and  100  t'fet  below  Ibe  section  used  in  1081-'^ 
Tbe  method  of  IgcMtinj?  points  on  Ibeseclion  wna  a,i  follows;  At  each  end  of  the  sec- 
tion a  l.(KMI.IooC  base  waa  nii^aniircil  at  right  angles  to  tbe  aeotion,  and  a  syaiem  of 
ranges  set  to  intersect  tbe  sei^tion  at  inttrvals  of  '^00  feet,  commencing  at  tbe  bue 
on  ine  ri^ht  bank.  Tbe  signals  ou  eucli  bank  were  iiseil  ont  ftvni  that  bank  to  Ibe 
middle  of  the  river.  The  iHntitiona  of  lUe  greater  part  of  the  soundings  were  ibo 
delcrniimd  by  sextant  angles  lo  tbe  base  on  tbe  right  bank.  The  distances  of  tbe 
crater's  edge  from  aiguals  at  ea<:h  end  were  detenniued  each  day  and  determined  lb* 

Tbe  iiiBtruments  in  use  at  this  Htation  were  Price  meters  B  and  No.  9,  a  breakbeat- 
rent  clock,  ekctric  liatieriea,  transit,  level,  sextant,  sounding  leads  ftnd  lines,  sU' 
(Tbe  inntnimouta  and  manner  of  using  Iheni  were  smiilar  to  those  at  Helena,  irbicli 
have  already  been  described  in  my  icport  on  the  rednction  of  work  oa  that  BtalioD.) 
Meter  B  was  nsed  up  to  and  including  Oclober  13.     No  obBervatlona  were  midf 
for  deterniiuiug  the  coefficients  of  Ibis  meter  for  reducing  registrationa  to  yrloeily 
in  feet  per  second,  but  early  in  January,  IdoTi,  Capt.  Smith  8.  l^ach  and  Aasistant  L- 
C.  Jones  made  three  series  of  observations  fur  this  purpose.    Tbeaeobservalionswcn 
made  by  moving  the  oietur  alternately  np  and  down  stream  tbrougb  mnning  mt<r 
over  a  known  distance,  and  noting  the  times  and  numbers  of  registrations. 
Let «  =  velocity  of  the  water  supposed  constant, 
0  =  velocity  of  the  meter  through  space, 
X  =  n amber  of  rntcistrationa  per  second, 
y  =  velocity  of  the  meter  through  tbe  water,  and 
d  £  ^  cr""*""^*"  '"  ^""  '*"' — i.,-j 


:  coustanta  lo  be  Oeteruiiued. 
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Th«  obMnktiona  have  been  reduced  on  the  asrainptiDn  thsl  the  rolatioos  of  tha 
fuotitiea  HB  exprBMCd  by  tbe  eqaatioos— 

y  =  a  —  M  =  ai  +  b  (when  meter  movea  nilh  the  cnrrent}, 
jrx  e  +  *  ^  ax  +  b  (when  meter  moTea  ugaiuat  tbe  onmat.1 

TbafoIloniD);  table  givea  the  result  of  the  otiservations: 


StatloB. 

JMIe. 

No.  of 

lUiao. 

•■ 

t. 

Mrtn«. 
MrralioD. 

JlD.'     II 

Jan.   M 

13 

■+9.1X2 

' 

The  meana  of  the  above  reaaltB  were  oscd  to  redace  obaerratioDa  made  with  meter 
B,  iit»  equatiou  being — 

y  =  +  1.783  X  +  0.239. 

Ueter  No.  9  wan  used  fh>m  October  li>  to  the  end  of  tbeaeaeon.  A  aerieaof  tbirteea 
tbMrvutioQH  was  mailoin  stitl  wiiter  Octobcr23,  for  determiuiDg  Ibo  cocfficleuta  of  this 
Butter,  bnt  tbu  obaervalions  were  so  discrcpnat  that  tbc.T  bak'o  been  rFjcctetl.  A  so- 
linof  Sfteeii  obsurvalioQs  was  made  iu  stiJl  wntor  for  tbe  saniepiirposa  November  8, 
(bichgave  tbe  followiog  resulta: 

y  =  +  3.893  X  +  0.372. 

A  aeTies  of  aeventeeii  obaerTatioas  was  made  b;  Aaaietaiit  L.  C.  Jonea  in  niDning 
■Iter  Janaary  14,  which  havo  been  reduced  b;  the  method  given  above  for  meter  H. 

The  Tcanltiag  equation  la — 

S  =  +  4.0211  X  —  0.016. 

KoBulisequBDt  observationa  were  made  to<1eteTmiD0  the  coefficients  of  this  meter, 
UHlit  becumo  uecexadr;  to  adopt  from  theae  discrepant  resnltsaomo  coefficients  with 
vbieh  to  reduce  the  velocity  utcnaurcments.  Tho  coefficients  in  the  two  equations 
>n«  combined,  being  given  weight  invcTwly  as  the  aquates  of  their  mean  errors  and 
(be  following  equation  adopted  to  be  uaed  in  reducing  all  measntementa  mode  with 
tbia  muter : 

V  =  +  3.338*  +  0.341. 

In  the  notes  no  tcala  of  lead  lino  are  recorded  and  no  coirectious  given,  and  there- 
fore none  have  been  applied  to  the  soundings.  -  Prior  to  October  30  soundinga  tvcre 
locatnl  bj  reitant  anglPB  lo  the  1,000-foot  base  on  the  ligbt  bauk.  Tbesp  sections 
vent  p1oit«d  on  cross-sFctinn  paper  tvilh  tbe  borizonlul  acalo  1  inch  =1200  feet,  uud 
ibe  Ttnical  erale  1  inib  ^  10  feet.  Tbe  depths  were  then  scaled  olf  frooi  IbMO  bcc- 
tionaat  intrrvulsor  100  feet aud  need  in  compuliug  tbu  ureas.  Snbs<^i|nL-nt  to  October 
Hihe  locations  iif  llie  xonniliiiga  ure  given  iu,tbo  notes,  both  by  Iboslatiunsiloiei^ 
niniil  bj  tho  syaiom  of  inierseciiug  ranges  and  by  sexrant  anglea  to  ibo  l,(H)0-tbol 
ban  on  the  right  batib.  In  many  cases,  however,  t bo  souudings  have  been  located  by 
Ih«  tiguala  only.  While  I  ho  two  locations  do  not  exactly  agree,  yet  tho  diQVrcDCO  is 
Boi  safflcient  to  materially  cbaogo  the  area  whichever  ractbod  of  location  is  used. 
]( we  suppose  aip  lo  bo  thodiU'ereucq  in  lucation  of  a  sounding  by  tbu  two  nietntds, 
ind  d,  and  rij  i  bo  sonndiufjs  til  ber  sido  of  It,  the  Uitl'cn'uco  in  area  caused  by  using 
oae  or  tbe  other  of  the  locations  will  be 

AA  =  iAwld,  —  d.). 

As  the  form  of  tbe  section  used  was  such  that  tbe  deptLschange  very  slowly  except 
nnr  tbe  banks,  iho  diffeivDce  in  the  total  area  would  bo  small  wbcibcrouoor  iLo 
oibcrlocalioQ  was  useil.  While  tbero  is  no  doubt  that  tbo  sextant  aogirs  give  ifao  hot- 
ttr  locatioi),  yet  ibo  work  of  computalioii  of  areas  ivould  bo  very  much  more  using 
ihrm  iban  nsiiis  tbe  location  by  signals.  Tho  areas  bavo  Ihcreloro  been  computed, 
iwing  tbe  signal  ItKallon  of  soundings,  whicb  snpiiosea  Ibo  soundings  to  be  100  feet 
afiart.  A  nnuiber  of  areas  have  been  computed,  uaiuK  oucb  nietlioti  of  locaiion,  the 
differences  between  areax  coinpnteil  by  the  two  uiBtboils  being  leas  than  1  per  cent. 

The  ^oleasnbsequent  to  October 30  bavo  been  copied  directly  from  tho  boukaou  the 
"DDipniaiion  sheets  with  the  gange-rcadiug,  width,  and  direction  and  forco  of  wind. 
Tbodistjuces  of  tbe  end  souudiugs  from  Iho  water's  eilgo  were  compnted  from  the 
nos  and  copied  on  Ibo  sheets  at  Iho  beginning  and  euil  of  Ibo  aeries  of  sonudings. 
Tbe  areas  included  between  tho  end  soundings  and  the  shores  were  compnleit  asright- 
uiled  triangles.    The  areas  betweeu  soondings  have  been  computed  as  if  the  eeotioa 
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of  tbe  bed  between  Boandinga  waa  a  risht  liue.  After  all  tlie  &reae  between  soundings 
bad  been  cmnpnted,  they  were  aummed,  and,  with  the  end  areao,  gare  Uie  total  water 
area  of  the  sect  ion.  The  total  area  was  then  checked  b;  being  computed  diiMtlj  from 
the  Hum  of  the  HoandingB.  The  two  areas  either  aide  of  a  velocit;  ststion  were  then 
Mommed  and  gave  the  partial  area  pertaining  to  tbat  velocity  station.  The  soin  of 
the  partial  areaa  gave  the  total  area  and  formed  a  check  on  the  compntatiui  of  the 
partial  areas. 

The  connting  of  the  i«giHtrationa  of  the  meter  had  been  done  in  the  field,  and  Urate- 
aolts  were  adopted  in  the  office  compatatioa.  The  length  of  time  of  an  obaerratioa 
lor  velocity  is  stated  to  have  been  not  less  than  two  mtnatee,  but  in  the  notes  tile  nam- 
bcr  of  registratioDBper  minnl«is  given.  Up  to  and  inclnding  October  13,  which  ia- 
cludes  all  observations  taken  with  meter  B,  incusurenieDts  for  velocity  wu«  taken  at 
uiid-dcpth,  while  sabseqneDt  to  that  dat«  thi^y  were  taken  at  aiX'tenlhsof  thed^ith 
from  IhesDrface.thelaaDch  not  beiDgaDcbomtl.  TheveiocitiesobBervedatmid-deptb 
have  been  divided  by  the  coefficient  1.0:14  to  r«<luca  them  to  six-toatba  depth  vdod- 
ties.  Thiacoeffioientwae  obtained  from  the  moan  of  allobBeiratioasmadeinlSSlaDd 
IHition  the  form  of  tbe  vertical  carve  of  velocity  of  the  five  stations  occupied.  (See 
Import  of  Mississippi  River  Corami>uitoaforl864,p.  1^.) 

Prior  to  October  30  the  points  of  velocity  measurementsou  the  section  were  located 
by  sextant  angles  to  the  l,OOO.footbaseon  the  right  bant.  For  this  period  the  veloci-  . 
tics  bave  been  plotted  on  the  same  sheets  as  thecross-sectioDs,  with  tbe  same  boncon- 
tal  scale  and  with  a  vertical  scale  of  1  inch=^  1  foot  per  second.  The  tnuiaverse  cnrvei 
of  velocities  have  been  drawn  and  velocities  scaled  off  at  regular  intervals  of  200  feet 
to  be  used  in  oompnting  the  discharge.  Subsequent  to  October  30  the  velocities  are 
given  as  being  taken  at  the  stations  located  by  the  intersecting  ranges  end  have  been 
copied  directly  on  the  compatation  sheets.  Commencing  with  Janntuy  26  an  addi- 
tionat  velocity  was  measured  about  50  feet  from  the  tight  bank,  and  alter  Febnary 
18  an  additional  velocity  was  measured  near  tbe  left  bank.  Thevelocitjes  were  com- 
puted irom  the  registrations  by  means  of  a  special  table  prei>ai«d  for  that  parpoM. 


The  partial  areas  were  then  multiplied  by  the  correeponding  velocities  Kiving  tba 
partial  discharges.  Tbe  snm  of  tbe  partial  disobaigee  gave  the  total  diaolurge  per 
second.    The  computation  of  areas  and  discharges  wen  identical  in  form  witb  tbat  | 


naed  in  Helena,  a  sample  of  which  is  given  in  tbe  report  on  rednotioo  of  observations 
at  that  station. 

Thsresaltsof  tbe  computation  wore  then  copied  into  the  tabulation  aocompanyini; 
this  report.  The  gange-reading  for  days  on  which  areas  were  meoanred  were  taken 
(brectly  from  the  notes  and  correspond  to  tbe  mean  time  of  soundings.  The  readinj^ 
given  on  other  days  are  means  of  momiuK  and  evening  readings  and  correspond  to 
vim.  The  gauge  read  was  cstablisbedby  this  part; about  one-b^f  mile  above  the  rtf-* 
uiargange,  and  is  said  to  have  been  at  tbe  same  elevation.  ThoriseorfaUin  twenty- 
four  Hours  for  any  date  is  the  difference  between  the  meangange-readingsfor  tbat  day 
and  the  preceding  one. 
The  computation  of  datum  areas  bas  been  made  in  the  following  manner : 
Datum  was  assumed  to  correspond  to  tbe  gauge-reading  4d.50  ieet,  tJiat  being  thv 
leodiug  of  tbe  high  water  of  18ti3,  and  the  same  datum  as  used  in  tbo  dlscfiaige 
work  of  1881  and  lBa2.     Datum  width  was  taken  as  3,918  feet.    The  n:--- ' — 


during  tbo  oboervatious  occurred  Fobmary  4,  1885,  wbou  the  gauge  read  A2.W  feet, 
uud  the  observed  nidtb  was  3,B21  feut.  Tbo  area  of  the  section  included  between 
uaugc- readings  of  42,06  and  is.^O  feet  was  computed  as  being  24,84^  squaic  feut. 
The  slope  of  the  banlts  was  asstimed  to  be  uniform  below  tho  stage  of  10  feet,  be- 
tween 10  aud  20  feet,  betweenao  and  30  feet,  between  aO  and  40  fool,  and  betwcou  4(i 
and  4'J.OS  feet,  aud  the  followiag  widths  adopted  in  computing  datnm  aroae:  at  ID 
fi'ot,  :i,574  feet;  at 20  feet,  3,650  feet;  at  30  feet,  3,755  foctj  and  at  40  feet,  3,793  feet. 
Datum  areas  have  then  been  conjpnted  by  the  following  formn[io,w  being  observed 
widtb,  and  ft  gauge-reading : 

Between  40  and  42.06  feet  - 
Datum  araa  =  24,S42  +  (42.08— A)  - 

Between  30  and  40  feet— 
Datum  area  =  24,842  -|-  (42.03—40.00)         7         -K40— ft 
=  32,762  -f  (40  -  ft)  ^'^  +  ^  +  wBter  area. 

Between  20  and  30  foet— 
Datum  area  =  3a,7ft2  +(40-  30)  ^^"■■^--X ^■'-—-  -|-{30-k)  --"-^T.^  +  water  ai 


!3  +  3?^^,:«,_.,3TK  +  » 
=  70,502  + (30— ft) -^"^ 
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Between  10  aud  20  feet— 
Dttau,  >rea  =  70,502  +  (30  -20)  ^^  +  ^"^  +  (20  ~k)  ^t  ^  +  water  are*. 

=  107,5x7  +  (30 — k)  ^'^^  +  '^  ^  water  area. 
Below  10  feet— 
Dttam  »rea=107,527+(20-10)  ^°+^^^  +(io-t)^^*  +  "'  +waterare». 

=  143,647  +  (10—  k)^^+-"'  +  water  area. 

It  will  bo  Doticed  that  a  large  cUanKe  takes  place  in  the  datum  area  between  Jan-  ■ 
nuy  3  and  Janaary  6.  The  section  ofJanuary  6  ie  ebown  on  the  plate  accnropaoyiag 
lliis  report  in  fnll  lines,  aad  that  of  January  3  bj  dotted  lines.  It  will  be  seen  by  a 
rvmparison  of  these  sections  that  this  chanRO  ih  a  nearly  oQiform  increase  across  the 
wction,  the  increase  in  mean  datura  depth  being  2.4  feet.  It  is  ranch  to  be  doubted 
if  snch  B  change  in  the  sectiou  really  took  place.  The  only  note  which  has  any  rela- 
iion  to  the  subject  ik  a  statement  in  the  journal  that  anew  lend  line  was  tagged  Jan- 
nary  5.  It  is  also  probable  (hat  a  heavierlead  canieinfouseon  January  6,  as  Assistant 
Bitter,  in  liis  report,  States  that  he  nsed  "  a  l.'i-ponnd  lead  for  ordinary  stafree,  and 
a  2&-poniid  lead  for  high  srAges,"  Whatever  may  have  cansed  the  change  in  datum 
ana,  an  iiinpection  of  the  datum  area  curve  makes  it  evident  either  that  the  cause 
txisled  for  Home  time  prior  lo  January  3,  or  else  coutiuned  for  some  time  after  Janu- 
»Ty  e. 

Mean  depth  has  been  ol>tained  by  dividing  the  water  area  by  the  width,  and 
mtau  clainu  dojiih  by  dividing  the  datum  area  by  the  datum  width.  Maiimnm 
dfplh  has  been  taken  directly  from  the  Honndings.  Beonr  and  fill  have  been  obtained 
by  taking  differences  of  datum  areas,  scour  being  indicated  by  the  positive  aigu. 

Mean  velocity  has  been  obtained  by  dividing  the  discharge  by  the  water  area. 
Daring  the  higher  stages  of  the  river  the  partial  discharges  belonging  to  the  velocity 
MsuiriiB  near  the  right  bank  approached  100,000  cubic  feet  per  second.  A  cbaUKS  Id 
lliu  single  measured  velocity  at  one  of  those  stations  would  therefore  have  a  wrge 
effect  on  the  total  discharge,  and  it  would  seem  desirable  to  have  a  greater  nnmbet 
of  nteafmrements  to  determine  so  targe  a  partial  discharge. 

The  direotionof  Ibe  wind  has  been  given  in  (he  notes  with  reference  to  the  current, 
bal  in  (he  tabulation  the  direction  has  been  given  with  reference  to  the  points  of  the 
compux.    The  force  has  been  indicated  as  given  in  the  observer's  notes. 

A  nnmber  of  slope  observations  were  made  by  reiullng  gauges  on  each  bank  approx- 
iotalety  one-faa!f  mile  above  ard  below  the  section.  As  there  is  no  means  of  dc- 
(enniniDg  I  ho  relative  elevations  of  these  gauges,  except  the  statement  that  "  they 
vFre  set  Himnltaneoasty  at  low  water,"  the  slope  observations  have  not  been  reduceil. 

Accompanying  this  report  is  a  nlatu  on  which  are  plotted  the  velocities,  areas,  and 
diKhargcji  as  abscissas  to  gango  brights  us  ordinates,  the  scales  being  given  ou  the 
plaie.  The  mean  eauge- readings  and  the  datam  areas  have  also  been  plotted  la  oh ro- 
uological  order.  The  seciion  as  sounded  January  G  is  shown  ou  the  plate,  also  as 
•ncndcd  January  3.  The  gauge- readings,  areas,  discbarges,  mean  velocities,  and 
Uatooi  arvoa  have  also  been  plotted  on  another  plate  in  chronologioal  order  for  pnr- 
poKs  of  inspection  and  atndy. 

(2')  ObatTBatiem  on  Old  liicer. 

Observations  were  made  upon  a  section  of  about  2,000  feet  below  the  foot  of  Tum- 
bnll  Uiauil.  As^tistaut  Uitter  states  that  the  section  is  the  same  as  section  H,  which 
vaiMinnded  in  10H2  by  Assistant  John  Ewens,  and  in  1»B3  by  Assistant  Arthnr  Owen 
Wilton.    (Si-o  Report  Miss.  River  Com'n  for  1HU4,  p.  :i01.) 

On  ibo  wi-st  bank  a  300-foot  base  was  tneasuied  at  right  angles  to  tho  seotion,  and 
>>nlilJaiiuary2,sonDdings  werolocate<I  by  transit  angles,  measured  ftomlheestremity 
of  this  base.  On  January  G  a  new  position,  200  feet  from  the  seotion,  waa  taken  for 
t<ie  (rausil,  which  was  nsed  until  January  17,  when  a  500-foot  base  was  measured, 
itu  ou  tbo  west  bank,  ami  soundings  subsequent  to  that  date  located  by  soxtaut 
■attes  measured  to  sigDab  at  the  extremities  of  this  base. 

The  positions  of  velocity  measurements,  after  and  including  January  17,  were  de- 
■•^rmiucd  by  sextant  angles  measured  to  the  500-foot  base.  The  method  of  locating 
(be  velocity  s'.ations  prior  to  that  date  is  not  stated,  theirdistancea  from  the  banks  in 
(mi  being  given  in  the  notes.  Five  velocity  stations  were  usually  ocoupied  for  each 
"WMored  discharge. 

flieRanie  instruments  were  uBud  on  this  section  as  on  the  Red  Biver  Landing  section, 

■'■d  the  same  coefficients  have  been  used,  both  for  reducing  reglstratious  of  meters  to 
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velocity  in  feet  pet  BOCODd,  and  for  i«daciDg  mid-depth  Telocitiea  to  nx-tenUw  dc^ 
Telocitles. 

The  crosa-sectioDB  have  all  been  plotted  on  the  horizontal  scale,  1  in«b  ^  100  fiet. 
and  vertical  scale,  1  Inch  =  10  fbot.  The  depths  have  then  been  scaled  off  at  Rfalar 
intervals  of  100  feet,  and  with  these  scaled  depths  the  areas  have  been  compaied  Ik  ' 
the  same  maaQer  as  already  described  for  Bed  Btver  Landing.  The  velocities  have 
also  been  plott«<l  ou  tbo  cross-HOCtiuna  nith  the  vertical  scale,  1  inch  =  1  foot  pet 
second,  and  tbe  traDSvene  carve  of  velocilieadrnwo.  Velocities  were  tbnu  sealed  of 
at  points  mid-nay  between  the  scaled  deptba  and  multiplied  into  the  iuolnded  anai 
for  tbe  partial  disc  barges.     TboBnmof  tbe  partial  dischaigoa  gave  tbe  tobaldisclujrge. 

The  results  of  tbe  compatation  were  then  copied  into  tbotabnlalionaccumpaiiyiDg 
this  report.  The  gauge- readings  ate  from  a  csuge  at  tbe  section  which  was  read  ai 
the  begiDDiDg  and  end  of  an  observation.  Tbe  gauge  was  established  November  I, 
its  zero  being  IT, 35  foet  above  Cairo  Datum  Plane.  Ueadiogs  prior  to  that  daleliavc 
betn  oomiiuted  by  adding  6.15  feet  to  the  readings  of  tbe  gauge  in  tbe  main  nvcr. 
The  qaautity,  6.1u  fret,  is  the  mean  difference  between  readings  of  the  two  gaoges 
fh>m  November  I  to  December  26,  leaviog  oat  two  days  on  which  there  was  no  cojirat.  ' 
Tbe  difl'erence  of  readings  between  these  dates  varied  from  G.OO  to  6,38  feet,  and  as 
the  current  was  in  the  same  direction  as  during  October,  it  is  probable  that  the  cooi- 
puted  readings  closely  represent  the  staices  at  tbe  section.  As  tbe  gauge  was  read 
only  when  obeervattons  were  made  on  the  section,  the  rise  or  iloU  in  ^  faonracanDOt 
be  given. 

Uatum  areas  bave  been  computed  in  the  following  manner.  Datnm  wks  assnia«d 
at  tbe  water  surface  on  Febmary  3,  1885.  when  the  gauge  read  4H.41  and  the  width 
was  95-2  feet.  All  widths  down  to  astage  of  44  feet  have  been  taken  as  KSfeeL  Tbe 
slopes  of  tbo  banks  have  been  assumed  uniform  below  16  feet,  botweca  16  aod  X 
feet,  between  26  and  36  feet,  between  M  and  40  feet,  and  between  40  and  44  foot.  At 
36  feet  a  large  chance  in  width  talies  place  on  account  of  tbo  water  overflowing  Iho 
bar  on  tbe  west  bank.  The  width  at  36  feet  for  computing  areas  above  'X  feet  hai 
i>eeu  t^en  as  SSH  feet,  but  for  computing  areas  below  36  feet  as  0:14  leet.  Tbe  widltu 
at  stages  of  40,  26,  and  16  feet  have  been  taken  as  640,  610,  and  G30  feet  reapeetivet]-. 
Datum  areas  have  then  been  computed  by  tbe  following  fonuulis: 

Between  44  and  48.41  feet- 
Datum  ftrea  =  (48.41  —  A)  952  +  water  ania. 

Between  40  and  44  feet  - 


Datum  area  =  (48.41  —  44.00)  Sr&  +  (44  —  A) 


m  +  « 


=  4,198-1.(44  — A)  ■^^"'"  -■  -1-  water  area. 
Between  36  and  40  feet- 
Datum  area  =  4,198  +  (44-40)  °°^  +  ^  +  (40  -  A)  ^ 

=  7,7Ba-K40  — A)  ^J^*  -h  water  area. 
Between  26  and  36  feet  - 

Datum  ftrea=7,7aa  + (40— 36)2*?^L^  +  (36-fc)^ 

k'i '    i  J-  watAr  Aren. 


=  11,118 -I- (36— A) - 
Between  16  and  96  feet- 
Datum  aiM=  ll,118+(36— 26)""  "^  "'"  +  (26-»)- 


gj6M  +  610^ 

=  17,338+ (26— A) - 
Below  16  feet— 

Datum  »re<i=17,338+(96-16)^:~^^^  +  (16—A)^:=:^^ -I- water  area. 

=22,968+ (16- 


Jounary  14  to  February  18,  inolasive.  relatively  large  changes  take  place  in     I 
im  areas,  some  of  which  can  not  be  taken  as  real  chuiges  in  the  section.  Tb«      j 

"'   ' '-    " '  "- "-' 'tbeeutitt 

heemriB     | 
olltbe4%-     i 


thedatum , .- 

large  datum  area  of  Jaonory  14,  for  example,  is  caused  by  a  widening  of  tbe 
eeotion,  which  is  not  shown  when  the  section  Is  sounded  Januon  17.     The  error  is 
tJiis  case  might  be  due  to  some  error  in  tbe  leugth  of  the  base  from  wbicli  tbe  4%- 
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ikoeawere  compnted.  Otherwleo  iban  tbe  dales  specified  the  datam  areks  aliow 
kC  tbe  M«*s  were  meMored  with  all  necesMry  aooaracf. 

rbe  lemftlniDg  ^nunticies  in  the  tabulation  bave  t>eeD  obtained  in  tbe  aame  manner 
MMuIw  qnantitiea  in  the  tabulation  for  Bed  Kiver  landinK.  As  tbe  atage  in  Old 
ver  bears  no  relation  to  the  velocities  and  dischai^tes,  they  bave  not  beeo  plotted 
Ctkensoal  manner.  A  table  bas  been  prepared  wbioh  give*  for  each  day  dntmg  tbe 
riod  of  obeervatioQs  tbe  rcadiug of  tbo standard  gauge  at  Bed  Eiver  Landing.  Ttie 
lie  «l«o^Tea  tbe  measured  dischargee  at  Bed  Kiver  Lauding  and  in  Old  Kiver,  and 
eombiniDg  tbe  two  with  proper  rttgard  to  sign,  the  discharge  of  the  Ui«sis«ippi 
Dve  tbe  month  of  Old  Biver  is  obtained  for  days  on  nbioh  discharges  were  mean- 
Mi  both  at  Bed  River  Landing  and  in  Old  Biver. 

<3)  ObttnatUtnB  oa  the  Jtekn/alaga  Siver. 

)b«ervat)ona  on  tbe  Atchaialaya  Biver  were  made  on  a  section  about  3,000  feet 
low  ita  bead.  Assistant  Sitter  states  that  it  ie  the  same  aeotion  as  was  oaed  in  1H8I 
rl  IdK^,  but  be  mistook  a  signal  marking  a  caving-etake  as  indicating  the  poHition 
I  bo  olil  section.  While  tbe  two  seotious  are  near  each  other  tbey  can  nut  be  taken 
beiD$  identical.  The  statement  made  in  the  Brat  tables  of  disobarge  reaulta  aeni 
t,  tbitt  areas  bad  increa»ed  since  16t£!,  waa  based  on  tbe  suppOHition  that  tbe  same 
^i»D  ball  been  nsed. 

k  aOO-foot  base  at  right  anglea  tu  tbe  aeotion  was  measured  on  the  left  bank,  and 
iiiiliu^B  were  located  by  meana  of  a  transit  at  tbe  extremity  ut  the  bu«e.  Ve- 
ity  stations  were  located  by  means  of  sextant  angles  to  tbe  base.  The  aauiu  inslru. 
^nta  were  oaed  at  this  aection  as  at  Ked  River  Landing,  and  tbe  sruiie  CDvIhcicnts 
ve  been  used  for  reducing  registrations  to  velocitint  iu  feet  per  seuonil.  Velocities 
re  measured  at  sixtonth  depth,  the  launch  not  being  anchored. 
The  cnHs-sectioDs have  been  plotted  on  ascale  of  1  iucli=lOO feet,  auil  a  verti(;at  scale 
I  incli  ^  10  feet.  Tbe  depths  bave  then  been  scaled  off  at  regular  intervals  of  100 
I,  aad,  with  these  scaled  depths,  tbe  areas  have  been  computed  in  tbe  same  man- 
r  33  already  described  for  Red  Kiver  Landing. 

The  velocities  bave  also  been  plotted  on  the  cross- sections  with  tbe  verlioitl  scale 
1  inch  ^=  1  fout  per  second,  and  tbe  transversa  curve  of  velooilles  drawn.  Velocities 
re  tben  scaled  off  at  points  midway  between  tbe  sealed  depths  and  multiplied  into 
:  included  areas  for  tbe  partial  discharges,  tbe  sum  of  which  gave  the  total  dia- 

fhe  reanlta  were  then  copied  into  the  tabulation  accompanying  this  report.  The 
uge- readings  K>veu  in  the  second  column  were  taken  from  a  gange  at  the  section 
nblished  by  Assistant  Ritter.  Tlie  elevation  of  this  gango  wiili  rofotuuce  lo  a 
nchinark  is  given  iu  the  notes,  and  this  bench-mark  has  si  nee  been  connected  with  . 
icDcb-niarIc  at  Barbre's  Laadiug.  TIUs  connection  makes  zero  of  gau);e  at  section 
10  fuet  below  zero  of  Barbre's  Landing  gange.  or,  taking  tbe  elefntiua  of  tbe  bitter 
•H.\1  ft:et  above  Cairo  Datum,  the  zero  of  tbe  gaU)^  at  the  sectiuu  wontd  be  Ul.9-t 
low  Cairo  Datnm.  Tbo  gauge-readings  in  tbe  third  column  are  the  readings  at 
irbru's  Laading  increased  by  1. 1  feet  to  make  them  oorreHpoud  us  nearly  as  possible 
lb  the  readings  given  in  tbo  published  results  of  disobarge  measure  meats  at  tbis 
iliou  m  IHdland  td8i!. 

Tbe  water-snrfaceon  February  3, 1685,  has  been  assomed  as  datum,  the  gauge-read - 
t;  on  tbst  day  being  ^7.11  feet,  and  width  87L  feet.  Datum  areas  have  (hen  been 
mpnted  by  the  following  formnia : 

B71-{-<i> 

Datum  Area^ (87,11  —  A)  -|-  water  area. 

3 

'e  been  obtained  in  the  asnal  manner. 


Capt.  Thohab  Tcbtlb, 

Corp»  0/ Enginren,  (7.  S.  Jrmi/, 
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Saint  Lodis,  Ktremitr  2, 1*«C 

Captain  :  1  bAve  the  honor  to  BObmit  the  followia^  report  apoa  the  final  radnetioi 
of  diaeharge  obaerrationB  luftde  on  the  Hiuissippi  SiTer  at  CarroUton,  L^,  between 
October  B,  1884,  and  Uarch  !»,  liftQ. 

The  party  at  this  atatioD  was  nnder  the  direction  of  Assistant  Enfcineer  U.  1^ 
Bowen.  Mr.  J.  O.  Haaam  acted  ae  recorder  throDghont  the  season-  A  steam  engiaeM 
and  tnn  btntnien  completed  the  party. 

Observations  were  made  upon  a  section,  which  a  sketch  sent  to  this  otQoe  by  Ua 
Bowen  sbows  to  have  boen  abont  l.MH)  feet  below  the  CambroDDO  Bectiona  lund  i| 
tdT9and  18S0.  There  isnothing  in  the  notes  which  locates tfaesectioniiioredcfinitals^ 
Tho  ends  of  the  seel  ion  trere  marked  by  signals,  anil  along  the  right  bank  %  aniea  i 
signaln  at  right  angles  to  the  section  were  set  to  locate  positiims  on  the  aectioD  t 
uieana  of  a  seitant  set  at  thecooHtant  angle  of  14"  02",  (ForfartberexpluMtioaL_^ 
thin  method  of  location,  sec  Report  HlBssiuippi  River Commiseion  for  1883,  page  11^4 

The  instrnmenlBin  use  at  this  etation  consisted  of  Pric«  meter  No.  6,  »  Horaengia 
ter,  B  break-circnit  clock, eleclrio  batteries,  transit,  level,  sextant,  soandine  leai'^ 
and  lines,  ctCc.    (The  instramentB  and  manner  of  nsing  them  were  ^milar  to  Uio«e : 
Helena,  which  have  alrewly  been  described  in  my  report  on  tho  ledaction  of  work . 
that  station.) 

The  coefBcienCa  to  be  ased  in  redncin;;  registrations  of  the  meter  to  velocity  in  fn4 
per  second  depend  npon  two  determinations  made  Febmary  4  and  20,  1885.  In  bil 
mports  to  the  office  of  work  performed,  Mr.  Bowen  states  that  •  third  ratine  ^m  ~  ~  '* 
Ootober  3,  18^,  in  Harvey'B  Canal,  bat  the  notes  of  this  rating  are  not  ^ven 
note-books,  and  the  resalts  obtained  ate  not  known.  The  r«tiugH  were  made  i 
water  and  have  been  reduced  in  the  usual  manner. 

The  following  table  contains  the  reeulta  of  the  ratings  nsed : 


Hi 
hi 


Febnur7  4.  18SS... 


lu  redncing  the  observed  velocities  in  the  dixchArge  meaearements  the  aritbmMioi 
means  of  tbe  valnea  of  a  and  b  have  been  adopted  and  the  equation  between  tbs 
variables  becomes 

y  =  3.96B  X  +  0.217. 

lu  Ibis  cqnatlon,  x  =  number  of  registrations  per  second,  and  g  =^  velocity  i 
per  sr«ond.    These  ralnea  have  been  need  tbronghont  the  entire  series  of  oheens- 
tions.    Theconntingof  registrationaof  tbe  meter  had  been  done  Jn  tbe  field,  and  tli* 
resnlls  wero  adopted  In  tho  office  reduction.    The  launch  was  not  anchored  in  m 
uring  velocition  at  thiH  etation.    The  computation  of  velocities  as  far  as  possible 
made  by  means  of  tables  prepared  for  tbe  purpose,  bat  tbe  labor  of  computation 
largely  increased  by  the  irregularity  in  times  of  the  observations. 

Up  lo  October  30  observations  fur  velocity  were  made  at  mid-depth,  and  sntisr- 
quent  to  that  dale  at  slx.tentlis  tbe  depth  ftom  the  Burfaoe.  The  observations  U 
mid-depth  have  l>eon  reduced  to  correspond  to  those  taken  at  six-tenth  deptb  by 
dividing  the  discharge  by  tbe  coefficient  1.03S,  that  being  the  relation  obtained  bv 
Assistant  W.  0.  Prii:e,  in  tc83,  between  velocities  at  those  depths  at  this  station. 
(Bee  observations  token  from  July  1  to  Septemlwr  7,  Report  Mississippi  BiverComiiii»' 
siou  for  lS8a,  page  473.)  Vi^Iocities  were  measured  at  points  on  the  cross-section  HO 
feet  apart,  escept  near  the  batiks  and  near  tbe  middle  of  stream  where  the  poinU 
were  ft)  and  100  ioet  apart.    Tbe  mannerof  locating  the  velocity  stations  is  not  Btat»il._ 

The  sonndiugs  were  taken  at  irregular  intervals,  and  were  located  by  tbeser 
signals  on  tbe  right  bank.  lu  the  bold  two  sets  of  note-l>ooks  had  been  kept,  o . 
wbicb  contained  tho  orii^iunl  notes  iu  a  very  confiisod  condition,  whllo  in  the  otiKr 
the  notes  bad  been  copied  in  the  order  of  their  dates.  In  the  original  notes  the  lead- 
line corrections  are  given,  but  In  tbe  copied  notes  the  corrootiona  had  been  applied, 
to  tbe  AogndingB.  Tbe  application  of  theso  corrections  has  been  examined  on  many 
dates  and  found  to  have  been  correctly  made.  Tbe  reduction  boa  been  made  fnnn 
the  second  set  of  notes,  bat  eveti  in  these  many  of  the  fignrea  were  acareely  legible. 
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Tbc  Bonndinn  have  been  plotted  ou  ft  borJzoDtal  ocale  of  1  inch  ^300  Teet,  sod  a 
ifiticaJ  HCBleof  I  iDcb^20  feet  and  the  cros»«BCtioiia  drawn.  Depths  were  then 
•nied  offatthepointBof  velocity  meaenrements  and  ftt^ointa  midway lietneen  them. 
ftar  the  banks  actnal  sonndings  wer«  taken  in  enfficieut  nnmber  to  give  the  end 
ircM  with  neceaaaiy  accQTscy.  As  by  thia  method  of  computation  the  depths  were 
■ot  at  rcgnlar  intervals  and  the  areas  could  not  be  checked  by  computing  the  total 
ma  from  tbe  snm  of  the  souudinga,  it  was  decided  to  peiform  the  computation  in 
daplieAt«-  The  computation  of  areaa  and  discharges  were  mude  in  the  nsual  manner, 
ud  the  reeults  of  the  two  oompatations  mode  to  agree.  All  differencBS  were  exam- 
ined and  errors  corrected.  Hau;  of  the  differencea  came  from  a  different  interpreto- 
tion  of  the  notes.  Some  of  these  difFerenceg  could  bosettledby  reference  to  thoorifsi- 
Bol  notes,  bnt  anch  as  could  not  were  settled  arbitrarily.  In  some  few  instances  the 
■oirs  have  been  corrected  arbitrarily  where  they  were  evidently  largely  in  error. 

On  a  large  number  of  days  velocities  were  observed  bnt  no  aonndioES  were  taken, 
nierc  aeemfl  to  have  been  no  f;°<»l  reasons  for  thia,  as  ou  many  days  the  notes  show 
tkat  the  weather  was  fair  and  snitnblo  for  work,  while  tbt  velocity  meaanremonts 
•renjried  but  one  or  two  honts'  titoe.  These  observatioua  were  omitted  until  the 
■tfaera  bad  been  reduced  and  the  datum  areas  computed.  It  was  then  decided  to  in- 
■npolate  depths  for  those  days  wlinn  gonndinga  were  not  taken.  The  interpolations  ' 
lare  he«n  made  on  the  snppoaitioa  that  tbo  change  in  datum  areas,  or  the  change  in 
tkc  bed  of  tbe  slreaDi,  has  been  propartional  to  tbe  time.  Allowance  has  also  been 
Made  for  variations  in  stage. 

Let  t',-ft  and  h"  be  gauge-readin)^  on  three  dates ; 

r"  and  z"  scaled  depths  at  a  point  on  the  cross-eection  on  the  first  and  last 

a^nnmlier  of  days  between  firat  and  last  dates;  ■   - 

and,  ■>  =^  oamber  of  days  between  hrat  and  second  dates. 

Then  tb«  required  depth,  z,  at  the  same  point  on  the  secaud  date  baa  been  obtained 
bj  the  fbnnnia, 

x  =  x'  +  li~k'  +  ^{^'—f)  +  '^-(,k'  —  h") 

Id  this  manner  depths  have  been  interpolated  for  39  dates,  the  labor  of  making  tbe 
iDleroolations  probably  exceeding  what  woold  have  been  necotaary  to  bave  observed 
tbedeptba  originally  in  the  field.  The  time  oocnpied  in  sounding  tbessotion  varied 
ftcm  forty  minntes  to  two  hoora.  Tbe  discharges  for  these  dateshave  then  been  oom- 
poledin  the  nsual  manner. 

The  remits  of  the  computation  are  given  in  tbe  tabnlation  accompanying  this  re- 
port. The  eange-readings  for  days  on  which  areas  were  measured  or  interpolated 
vera  taken  directly  from  the  observer's  notes  and  correapond  to  the  mean  time  of  ob- 
KTrations.  The  reading  for  other  days  have  been  taken  from  the  roRuIar  gauge 
iMord  at  Carrollton,  wbich  ia  taken  at  B  a.  m.  There  are  »omo  discrepauciea  between 
tbc  gonee-readings  at  this  station  as  taken  by  tbe  regular  observer  and  as  taken  by 
Ihediscnargepartv,  although  it  ia  supposed  that  both  read  the  standard  gaUEe.  The 
thiiDge  in  twentj-foui  hours  haa  been  taken  from  the  regular  record,  as  the  dlacharge 
psrty  did  not  read  the  gauge  at  regular  hours  and  sometimes  omitted  reading  it  al- 
tORetber. 

Datum  sieas  have  been  computed  in  the  jbllowiug  manner :  Datum  was  assumed 
ta  correspond  to  the  gauge-reading,  13.54  feet,  observed  Jaonarj  31, 18S5,  and  datum 
*iilth  woa  taken  as  2,562  feet.  The  banks  were  supposed  to  have  uniform  slopes  bo- 
low  Hie  googo-reading  8  feet,  between  B  and  12  feet,  and  between  12  and  13.54  feet. 
Width  at  a  stage  of  12  feat  was  Uken  as  2,375  feet,  and  at  a  foet  as  2,250  feet. 

Between  IS  and  13.54  feet  on  the  gauge — 

Datum  area  =  {13,54-i) 
Between  H  and  13  feet  on  the  gauge — 
Datum  ar«a  ==(13.54  — 12) 
=  3801-1.(12- 
Behtw  6  feet  on  tbe  gauge— 

Datum  area  =  3S01  +  (12  -  4)  ^J^  +  (S-ft)  ^  +  «  +  water  . 

=  13051 -)- (8  -  ft)  ?^^+^  +  water  areo. 
Id  the  above  formnlie  h  represents  gauge-reading  and  u  observed  width. 
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Hesn  deptb  haa  be«a  obtained  by  divldJDSlhe  observed  area  bjlbaobMircdvidll 
Mean  datom  deptli  baft  been  oUtatDed  by  divldiDCtbodatum  BT«a  by  theiUtonaim 
Maiimam  depth  baa  bden  taken  direclly  rtom  the  Boaadings.  SmnrorGllbuba 
obtained  by  taking  differences  of  datamareaa.     Sconchas  been  indicated  bftlwpa 

Mean  velocity  baa  been  obtained  by  dividing  tbe  discharge  by  the  ana.  Aih 
been  noticed  at  tbe  other  atations  already  reduced  the  variations  in  mesa  ntKiti 
come  mainly  from  the  meaeored  velocities,  and  are  relatively  mncb  gceatsi  thu  d 
variations  in  areaii.  Aa  the  area  and  mean  velocity  are  tbe  faoton  makinEnpA 
discharge,  and  as  the  variations  in  area  are  small  in  oompariaon  iritb  thoM  in  nm 
velocity,  it  is  evident  that  areas  could  be  interpolated  at  this  station  sod  UiU  p 
valuable  lesnlts  Tor  discharge  since  the  more  variable  factor  bad  been  obMn 
There  are  some  variations  in  areas  however  which  are  quite  targe,  tbechaBgeinne 
datum  depth  from  February  10  to  February  12  being  4.1  feet,  or  about  one-lbaitiil 
total  oscillation  of  stage  at  Carrolltou.  Had  the  area  oa  Febroary  U  been  ohMrrt 
instead  of  interpolated,  valuable  information  might  have  Lieen  gained  u  lo  Uiulv 
change  in  area.  The  plotted  oroas-sections  show  that  the  change  extended  tliru| 
out  the  width  of  tbe  cross-section. 

The  direction  of  the  wind  in  indicated  by  dividing  the  horizon  into  U  pHt*  H 
nnmboring  the  parts  the  same  as  the  hours  on  a  clock  dial,  XII  beiDKup-stmBU 
indicitiug  a  dowu-stream  wind.  Tbe  force  of  the  wind  is  not  weft  defiued  ud 
given  in  the  tabulation  as  contained  in  the  notes. 

Slope  obscrvatinns  coDsisted  of  a  namber  of  reading  of  gaugea  1  taik  tf" 
In  a  Bteleh  iu  the  notea  tbe  gauges  are  shown  ou  each  side  of  the  river,  bat  od  M 
one  day  has  slope  been  observed  on  both  sides  of  the  rivur,  aad  on  ouly  twodijtfci 
it  been  indicated  on  which  bank  elope  was  observed.  The  slope  baa  been  pxa\ 
tbu  tabulation  ae  if  taken  on  tlio  left  bank  on  the  theory  that  it  would  t»n  bM 
easier  to  observe  on  that  bank,  and  bence  more  likely  to  have  been  taken  then,  "a 
observattona  usually  consisted  of  fiveieodingaof  the  upper  and  lower  ^DgB.liatN 
manner  of  reading  thorn  is  not  given.  Tbu  elope  is  given  in  tbe  table  in  tenia  ofll 
seventh  place  of  decimals. 

Accompanying  this  report  ia  a  plate,  on  which  are  plotted  the  mean  vdociUi 
areas,  and  dischargea  as  abscissas  to  gauge  heights  as  ordinatMS,  the  Hals  lor  m^ 
system  of  co-ordinatea  being  given  in  tbe  plate.  Interpolated  areas  have  lot  IM 
plotted.  The  gauge-readings  and  datum  areas  have  been  plotted  in  obtiMial'lji' 
order.    The  section  as  sounded  February  2,  1885,  is  also  shown  on  the  plate. 

The  gauge-read inga,  areas,  datum  areas,  mean  velocities,  auddiachugeahanu 
been  pfotteil  iu  chronological  orderonaootherplate  for  purposes  of  study  udinafM 
^on.    The  scale  is  too  large  to  admit  of  reproduction  of  the  plate. 
Very  respectfully,  your  obedient  servant, 

Capt.  Thomas  Tubtle, 

CoTpt  of  Enginttri,  TJ.  S.  Amy, 

Searelarg  MittUtippt  £ic*r  CostaiiMfoa. 


>yGoO;^lc 


iPPEMDiX  Y  T — fiEPORT  OF   MrSalSarWl  ElVEtt  C0MM1B8I0N. 
DUeltargt  obttnaiiont  at  CarroVton,  La. 


y  Google 


2860     KEPOBT   OP  THE  C&lEf  OF  EKOIHEEBS,  V.  8.  ARMY. 
Ditekargt  obtervationt  at  CmrrMto*,  La. — CoDlinned. 


»Goo<>le 


APPESDIX  Y  Y — REPOET  OF  MISSISSIPPI   EIVEK  COMMISSION.  2861 
Ditoiargt  obiervalioni  at  CarroUion,  La. — Continued. 


Gucii 

Dlin«»]<nH  oT  oreuMCtloD 

i 

1 
|1 

1 

1 

i 

1 

r 

S 

1    « 

A«. 

Depth. 

I  i 

Mo 

J 

ai 

!l 

1 

1^ 

1 

i. 

Ft. 

1 

1 

Tr, 

13.M+O.I13 

spji 

1*1 -Hoi 
Li.it    e.K 
11.(7    *« 

11!      0.00 
!.M-(t.M 
ll.M-«.l« 
IZ.U-II.K 
!.•   +0.1! 

«T/t 

«.A 

«. 

Ft 

It.     Bq-fL 

" 

ft., /I. 

118,777 
1^«M 

178. 777 

70.2 

«>.B 

'*V 

l^t^^ 

8.183 

1,101,671 

,047.271 

! 

itt.'ot 
177,  aw 

178,089 

7b.-2 

W.(iU7.24S»2-     883 

S.^ 

I,'bl7.'i42 
I.«9S,1B0 

■g?'^: 

sis 

» 

171  bij 

iBsiiie 

IW,'S77 

ra.'a 

73.~4 

'ei's 
Ti'i 

1  si.' 01,1117  — 'a,'a76 

ui;5|612'M0,*37» 

140. 01, too-"  lis 

i.'687 

S.37I 
5.3M 
S.M7 

S:JS 

080,080 
958.070 

v   iihi"" 

11 

Vin,'liaht-. 

V  M™V" 

v.iigiit..." 

1 

360 

74.7 

5.0J8 

92S.M5 

I8S.*M2 

ffi:a 

m,78s 

183,286 

712 

1;S 

001.324 

812,821 

i.4H-4741 

a> 

181,  «5 

71.1 

'^■^^ 

IX..lEUDg.. 

*" 

177.  sa 

171,' «i 
178.011 

)8I,2G7 

Si 

71.« 

T8.'7 
74.7 

-n'. 

i,'439+'i'JB5 
2;S83  -  1.M1 
1,383 

t.SD7 

I,' 71' 

L3il 
L607 

i.'aib 

l,22S 

816,183 

818,218 

"'743."  34; 

thi,  light . 

"vi'diKhi": 

V,  light 

440 

is 

lL«I+«.mi7T,BI<l 

l:Siy,s:» 

181,011 

Ln.'ms 

'«;i 

Hi.   1 

"^J^i^ 

■  ■■- 

fflf'-S 

4831 

I.830I-  1,047 

isss ::::::; 

1,337+      483 
2,3871-  !,« 

•.s  -** 

171  -eii: 
■.s^— «.<n 

«.as[  «.w 
e.73  4-«Li>i 

lLl»l|.0.» 

»- 15^+0.26 
».«Tm5 

iftw+o.as 
i«.Nto.:s 

l».7»+(..!i> 

KB.719 

Si 

iM,'i£B 

ne7i 

■3,  Ml 
«2,M3 
K2.1H 

ist.wo 
iei.'9es 

isbItoi 

Viriiaht . 

Si,',®,;:. 

J 

ivCm 

7i.'4 

«.-l 

isi.'4 

176.384 
l7SiM7 

70.' 3 
70.2 

08.' 

in.i 

128.3 

LPS? 
.79' 

170 

lies 

1.053 
I.018 
1.13 

lis* 

621. 44i 
61S,I8- 

■■8i4,~67B 
616,888 

"mois 

67^413 

70«:006 

VIII,  (tab 

081 

u 

174, 1S2 

70.2 

C8.0 

117.0 

370 

178, lOS 

178.  »s 
l7i'7H 

TO.'l 
7L1 

'h 

HO.' 

■■" 

» 

67.4 

130.7 

34S 

172.  H 
172.18 

Is 

87." 
87; 

m. 

L4a 

7-A488 
738,772 
738,078 

VIL  lijibC  . 

tv 

i;377 
2,877 

=  " 

3&2 

71.3 

68. 

M1.S 

2.37A 

+  !.». 

y  Google 


2862     BEFOBT   OF   THE   CHIEF   0>    KMGINEEBS,  n.  S.  ARHT. 


SkvatioM  0/  kigli  watart. 


GrwiDTiU* 

L*k«P»Tld«DM.. 

Tiekibnrf 


DouIdHDTll]*  .. 


».*'i33a.44j 

....las.!* 

it« 


r«t  I  rvx.  i  Fitt.    Fmt.   na. 

I  HZ.  n  M):  01  MX.  a  Ml.  KSK  « 
K«  3 1 331  IB  3S.  tt  nx.  B  nz. «  »t  13 


K.«8t88.» 

i-'iaija'az: 


UT.  TS  207. 

m 

172.  iU 


M.4  U,H 

U.S 

t3.a   64.S7 


3.  t2|17L  W  I 

"!'.  iiT.'iii 


.  _    tt7.Mm  w: 

77U&R»}.«B»>>.17; 


Mia3.»<2ai.8nZDt.l 


27M817T.  13  ITtL  E7 1T&  iTITKn  171 « 

1T-J.  M  nnB|i74.  M I7J.  ge^ i7*.n 

HS  M  llA.  10  Mft  M'lta.n 
'i;t.s«iS7.« 


i-Asam.L 

1D01|»|1I4.7B1M^( 
M.  M^  ««.  Si    "  ' 


Eifk-wattr  wtarkt «/ 1886  <md  1887. 


Looitlt7  of  high.witot  m 


{Belmont  Ho.*... 
Wmui'sLuidiiic.. 

UlokmnD 

/hbmB«« 

LHter'a  CukdlBg. .. 


Ruidolpti.  Tenit 

P«iu  Pdnl  Ark 

Tbomu  Landing,  Tarn 

Hemplii*.  Tuin> 

Star  Laodlag,  UIm.  (I  nil*  above) . . 

Commerco  LudlAK  Mlia  ..._... 

Hboon* (1  lalls abon)  

AllMtD.)lJM  

CartwTlghl'o  (behind  Ttottw'a) 


OppotfleOleDdale 

Otendale.  Iflae 

Behm  Ofant'i  Paa* 

Frlui  Point 

WUiw'*  Point 

B^nt  LodI* Landioo.  Ark... 
6aiiaoirerI.BDdlDg.lUH-... 
ADdacBOU'i  LandlDg,  H.aa  . . 


2tM,7J 
iOT.Ot 
SOi.DB 


•Pnltod  8lMo»  gauge. 


.*W  _r 

.4«  April  la. 

.»  April  XI. 

.128  April  17. 

.m    April  so. 

.S3*  April ». 
.on  I  April  Ml 
.M»  ,  April  11. 
.IOC  I  April  la. 
.4<I  I  April  XS. 
.  4»  '  April  a. 
.473  I  April  n. 
.in  April  R. 
.4f»  Aprtl?il 
.49«  I  April  ao. 
.aiS  I  April  30. 
.Ml  I  Aprils. 
.384  I  Apri.  ». 


'.tm  1 


.  April  30. 


,yG00t     [( 


FENDIX  T  Y — ^BEPOET   OF  MISSISSIPPI   BITEB  COMMISSION.  2863 
.S^Mpat«r  mark*  of  188S  and  1667— Coatlnned. 


Ma.  Um 

lab  Point,  HlH  ... 
una  City.  Ark.*.. 

tcll7iiPlM« 

MUlB,Ml«a.< 

flsld  Point,  HiH... 

» Pnirtilence- 

:abarc.  kfb*.* 

iPlcuukLa 


■t  Airv  PlaaUUoo  .  - 
Dlltm,  La.* 


^.a 

81.17 

B7.« 

M.71 

ts 


Kbt  IS-ID. 
llayO. 


■  B*50<i.Ua 

Iwtn'B  Landing, Ho.*.. 
ll-leMWit,HD 


».  Alt* 

r'sPolnVUlM 

1  I^oob  Landing  Ark... 

nli>.  MlM 

ibof  WhilaBiTST* 


BvUle-MUfc*...... 

I  proTUsDce,  lA.*  . 
■bnrs,  MUf." 


lOKlA... 

'«,UiM.I.. 

,.,.- lOdlng, 

It  Airy  PlsntMlon,  Li 
illtoa.  Ia' 


2S3.1S 

239. -n 
am,  28 


izT.ra 

11(174 
10^  B2 

Mia 


.KJ 

«Si 

Apr.  10. 

1  Location  In  donbt ;  njMt 


y  Google 


2864     KEPOBT  OF  TBE  CHIEF  OF  ENQIMEEB8,  D.  8.  AfiVY. 


Tmt  UiMiBSiPPi  RivBR  CoNMUsios, 

OinCI  OF  THE  COMMITRB  OM  CoitSTBCCnoH, 
3fl53  OEiM  Street,  Saiitt  L»kU,  Ma.,  Jwn  30. 1887. 
Sib  :  I  bkT4  the  honor  to  report  M  follows  npon  the  work  of  thia  oflloe  daring  tb 
flacuafBtfeDdiag  JimeSO,  1887: 

Oa  Angiut  i),  1886,  I  relieved  Capt.  Thomu  Tartle,  Oorpa  of  Englneera,  of  U 
dntie*  m>  Beoretuy  of  the  oommittiMi  on  conBtmetion.    At  thjit  time  the  ^>M 
•errlce  fleet  was  lud  op  at  Chester,  whore  a  laige  portion  of  it  lias  remained  Util 
tboyear.    At  the  meeting  of  the  CommioMon  in  September  last  the  cftre  of  the  hi 
fleet  was  tranflferred  to  tnis  office.    That  fleet  hasalso  remained  M  Chester  dm 

As  soon  as  praotioable  after  the  passiugof  the  act  of  Aajtast  5,  18^,  the  stsM 
aad  barses  were  pnt  ia  t(ood  conditloD.    Tbtrty-six  of  the  biu-gcs  wero  docked, 
tborongEly  repaired.    The  remaining  Dioeteen  were  repaired  a«  far  as  their  os 
tioD  demanded  at  the  time.    Part  of  thia  work  was  kindly  done  by  Captain  Le.^ 
with  the  fbroe  employed  by  him  at  Plan  Point,  nnder  aatbority  received  from  t 
president  of  the  Commission. 

On  September  27, 1886,  reqnisition  was  received  Itom  Captain  Leach  for  3,1 
onbio  yards  of  stono  for  nse  iu  Memphis  Harbor.    At  that  time  none  of  the  stei  — 
or  barges  were  At  for  work  and  the  state  of  navigation  was  bad,  tbe  Ohio  Bin 
iug  ar>  low  as  to  shot  off  any  sufiply  of  etotie  from  that  quarter.    The  entire 
basiness,  also,  was  badly  disorganited.     The  penitentiary  at  Clieater,  previoaal 
most  rognlar  and  convenient  scarce  of  snpply,  declined  to  furnish  any  stone, 
elsewhere  between  Saint  Louis  and  Cairo  there  was  no  adequate  qnantitj  ready  i 
loading.    As  a  resnlt,  the  stone  had  t«  tie  obtained  from  Graf  too,  III. ,  wtiere  it 
fHimisbed  by  Mr.  George  Blacfcraan,  under  informal  contract,  at  56  cants  per  i 
yard,  loaded  npon  the  barges.  -  The  extreme  low  waterrendered  it  impoaeible  li 
Afiaoetoiib)  to  handle  more  than  seven  bargesin  a  tow,  and  eventbeu  mach  soui 
of  crossings  was  necessary,  and  aome  dunble-tripping.     The  tows  were  also  seri 
impeded  by  high  winds  and  fogs,  and  the  cost  oi  delivering  tbem  bronght  the  M 

prioe  of  the  stone  to  about  1 1.70  peccobio  yard.  '  The  whole  qaantjty '~  " 

phis  was  3,fi89  cnbio  yards,  delivwed  in  two  tows. 

In  bringing  back  empty  barges  ftom  Plum  Point,  No.  193  was  baally  snagged 
Island  40,  but  was  saved  and  repaired. 

After  completing  her  work  of  towing  stone  the  Minnelonkit,  while  engaged 
ing  tbe  MitMiMippi  and  the  last  of  the  repaired  baigee  to  winter  qnactersat  Chert 
ran  upon  a  wreck  near  the  head  of  Arsenal  Island,  on  December^,  and  was 

with  aome  difficulty.     For  fear  that  her  hull  might  have  been  damaged,  and . 

itate  resetting  her  chains,  which  had  been  broken,  she  was  docked,  but  was  fbanii 
have  sustained  comparatively  little  injury. 

On  December  '24,  the  MlnHetonka  and  ^itii*tippi,  with  some  barges  lately  off  t 
ways,  finally  went  into  winter  quarter  at  Chester.  The  extreme  tow  water  «ki 
prevailed  all  winter  made  the  care  of  the  fleet  expensive,  the  ice  gorging  both  bdi 
and  above  it,  bnt  no  damage  was  done.  The  experieuoe  of  last  winter,  comtHS 
with  that  of  the  winter  of  ie85-'86,  seems  to  indicate  that  no  safer  ice-harbor  tk 
Chester  is  to  bo  fonnd  between  Saint  Louis  and  Cairo. 

The  Minnttonka  was  employed  during  the  year  in  towing  the  Mimimlppi  and  ;l 
of  the  barges  from  Chesterto  Saint  Louie  for  repairs,  in  moving  stone  from  Saint  l4i 
to  Memphis,  as  described  above,  in  bringing  back  empty  turges  frota  Plnm  VA 
to  Chester,  and  returning  repaired  plant  m>m  Saint  Ijouia  to  Choaier. 

Tbo£nna£lAerid9i>  was  borrowed  from  the  Missouri  Biver  Commission 
ployed  In  towing  some  baraea  ttvdi  Chester  to  Saiut  Louis  for  repairs,  ). . 
when  the  Mi**i»*imi  and  IBnaetonha  were  both  out  of  commissiou,  and  also  in  kM 
init  the  fleet  freefromrunninglceduringpart  of  December,  18^*6. 

The  Miuit^ppiTva  only  ftom  Saiut  Louis  to  Cbest«r,  after  nndergoing  repain 
the  former  point. 

On  Pebmary  24, 1887,  contract  was  entered  into  with  James  Hack,  of  Ci 
Ohio,  for oonstmcting  eleven  coal  barges,  attl,ff75  each.  The  work  w&b  some«b 
delayed  by  high  water,  bat  mnoh  more  by  the  financial  etnliarrassDi^nt  of  the  m 
tractor,  who,  in  May,  effected  a  transfer  of  the  contract  to  one  of  the  bondsma 
This  was  afterwards  revoked,  and  a  power  of  attomny  then  ozocnted,  anthoiiii 
the  same  bondsman  to  receive  any  paymeuta  to  become  doe  under  tbe  contract.  11 
question  whether,  nudet  the  ciroomstanoes,  any  of  the  harge»  conld  be  kcoepted;' 
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Dj  pirmaQtB  made,  traa  furn-ar<l«d  lor  docisiou  uliout  Ibe  end  of  lb«  fiscftl  je«i.     At 
bat  time  five  of  (be  burgea  bad  be«u  nourlj  comploted. 

Ths  mecbaDical  drangbUoian  was  employed  in  mitbitig  a  survey  of  the  ton-boat 
Emii^pi,  >iid  in  nearly  completiai^  wurkiug  dtanin^s  of  that  vessel  and  ber  ma- 


iuattji  in  makiug  drawings  of  ihe  macbiuer;  of  the  if  inncfoafta;  in  completing  the 
uiainwingaottha  Emaia  Ethtridge:  in  preparing  drawings  and  epeo ideations  for 
OS]  barcea  for  tbe  general  seivlce,  and  lor  a  atcam-lannch  for  the  first  district,  to 

Jiliee  tLe  H.  L.  Abbot;  and  in  drawing  ap  speotflcations  for  repairs  to  machinery 
tbe  tow-boats. 

Tie  amoDDt  available  on  Jnly  1,  1886,  was  (^,81i}.89,  and  an  allotm^at  of  $314,000 
tMmadeby  tbeCommlBBioaal  its  meeting  in  September,  1886.  There  wasespended 
Inriag  ibe  year,  t63,549.(M;  transferred  to  mouth  of  Eed  Biver,  115,000,  and  toMem- 
ihM  Harbor,  $500,  loaving  as  an  available  balance  ou  June  30,  1S8T,  $155,767.87. 

Theeipenditnres  for  the  general  service,  incident  to  moving  stone,  are  apportioned 
anog  tbe  districts  ocoording  to  the  work  done  for  each;  thegeneralexpenseaof  the 
Ace,  and  those  for  repairs  to  and  care  of  plant,  are  divided  equally  among  the  flrat, 
■wnd.  and  third  distiiots. 

1  praaent  herewith  a  directory  of  the  Commission,  with  its  officers,  and  districts 
Oder  improvemeul,  statement  of  value  of  plant  June  30,  1897,  detailed  statement  of 
iip«aditarea  by  the  general  service,  detuled  financial  statement  of  all  expend' 
Utm  from  July  t,  1686,  to  June  30,  1887,  and  a  general  statement  of  appropriations 
nd  eipenditnree  from  March  3,  1881,  to  June  30,  1887. 


■  1IIS8I6SIFPI  R 


13  West 


Col.  and  Bvt.  M^.  Oen.  Qninoy  A.  GiUmors,  Corps  of  Engineers,  president,  3 
BonMoo  street.  New  York. 
I  LicuL  Col.  and  Bvt.  Brig.  Oen.  Cyrus  B.  Comstocb,  Corps  of  Engineers,  33  West 
buUD  street,  New  York. 
I  IMt.  Col.  Charles  R.  Sater,  Corps  of  Engineers,  I4I5  Washington  avenue,  Saint 


I  S.  W,  Kergnson,  civil  engineer, J3n 
I  Cpt.  SmSb  8.  t«a«h,  Corps  of  E 
e>iiit  Louis. 


tl>Mn.G 
I  RntLie 
■Ml,  Sail 


)  WashingtAD  avenne, 


-I.  Oillmore,  Comstock,  Snter,  and  Harrod. 
I  Elm  Lieut.  Jamee  L.  Lask,  Corps  of  Engineen,  secretary  and  assistant,  2653  OHve 
"iMi,  Saint  Looia. 

Offletrt  of  Corp*  ^f  Bnginttrt  in  lAargt  of  iMncU. 


t^IQ*«toOhiDSlrer 

mUHikt-Ohlo  River  M  fool  of  III. 
LMIkiKnom  Pstnl  Beachl. 
PMIiMikt-FoMof  Idand  No.  40  to 

^UnrfUnnpbt*  RMofaV. 

M  jhtrict-VUIe  Xlver  to  Vinen- 

a  KIM.  ildte  Pravidaiioe  Rnchl. 

>u  fcoict-VirroDtoo  ta  Tlwd  of 


Nuno  sad  addmu  otofflosr  in  ehar(e. 


lUt-  ^  U.  Uilier,  giutom  bonis,  S^nt  Lonis. . . 
Cupl-SmUb  aLeaoh,oiutom.boiuo,Ciiro,  111., 
uul  XlnuH,  Ark.  ' 

Bmitli  S.  Leub.  280  Front  slrMt,  MempblB, : 


Now  Otloans. 


.  T.  RmwU,  Mempbla,  Icdq.,  and 
■U»n'.  Point,  L..  I 

Dan  C.  Kinsman,  S  Sontb  Hampart  atreet. 
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;^jEr5sr 


tttnmbokt ViH{H<pp<  . 


STlMrM(|u«<lMk)    . 


Ofllcfi  mmllDiv . . , 


Bepa^ra  to[[raeral  service  plant t3l,34d.O 

Rrpaira  to  Ci'iiimiMion  HDrTef  plant STLat 

Sprcial  repaira  to  steamer  Mitteionka  i,4Ti.X 

Kunnln){  izpeDsi'n,  stmmfir  ilimiippi - l,9flS.TI 

Running  cKprixtoB.  a  eamer  MimtelOHka  and  EtIitHdgt 3,T79.S 

FhaI  lor  arejmeni  and  pump-lioat. S,Mt.7H 

Offluerent,  aalarie  .  and  conlingeDUies 8,Ki3.7l 

Admin lairatio;i  and  inxpeciioQ l,lte.Sl 

Care  Iff  KeuetalMrvice  plant 11, 160. S 

Care  ol  Commiaston  surve;  plant 1,000.41 

Tol*l 63,549.« 

The  above  eipenditarea  were  apportioDed  m  fullovs : 

To  fint  district t20.541CEj 


Financial  ttattrnml,  Julg  1, 1686,  (•  Jmm  30, 1887. 
QeneTal  service : 

Available  July  1,  1886 130,816.89 

AllolmeDt,  not  Augusts,  18et) 314,000. 00 


Traonferred  t< .. 

TraDafemNl  t«  MeupbU  Harbor  .. 
ExpendJtiinM  apportioned  t«  J 
Expenditures  nnapportioned  ., 


Dei  Hoinea  Eapida  to  Illinoia  River:* 

Available  July  I,  IBnfi 37,829.06 

Received  f^m  sale  of  fuel aa.W 

»7,esi.s« 

Expended 87. 851.  M 

Illinoia  Biver  to  Ohio  River  and  prutectioa  of  the  eaaterly  bank  of  the 
Miiialaaippi  near  Cairo:* 

Available  July  1,  1886 <l,3».a 

Expended,  Illinoia  River  to  Ohio  Biver |24,&7G.90 

Expended,  Cairo B,  i43.fiO 


Balance  in  band .. 
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Kew  Madnd  B«flcU: 

(JVIlottneDt  e;cpeiided  before  July  1,  1888.) 
Flam  PoiDt  Reach : 

AvaiUble  Jnly  1. 1B9« 11.527.03 

Dian-Q  from  Treasary  for  geoeral  Mtvice 2tf,&42.6Ci 

AnotmeD(,M!tAngiut5,le86 377,250.00 

Deposit  for  orerpaymeDt 6.00 

J399,3i5.67 

Expended 73,018.42 

B«laac«  in  Treasury 317,2&6.00 

Balance  in  hand 0,051.25 

©6,307.26 

Saint  Francis  Front  (Brst  district) : 

(Allotment  expended  before  Jai;  1, 18»6.) 
Bickman,  Ky. : 

Allotment,  act  Angnst  5,  1886(noneofirhich  has  been  expended)..  18,750.00 

Columbus,  Ky.; 

Allotment,  act  Angnst  5,  18IK(noneofiThich  baa  been  expended)..  18,750.00 

Hemphia  Harbor  and  Reach  : 

Available  July  I,  1686 15,803.11 

Allotment,  act  Angnst  5,  1886 60,000.00 

DratTD  from  Treasury  for  general  service 23,463.72 

88,265.8a 

Expanded    27,401.27 

Balance  inTreaaory 60,000,00 

Halanco  in  band 864.56 

60,864.66 

Memphis  Harbor: 

Available  July  1,  1836 1,331.5:1 

Allotment,  act  Aagust  5, 1866 56,250.00 

Transferred  from  general  service ^ 500.00 

Deposit  for  overpayment .30 

57,981.83 

Eipended 26,969.43 

Balance  in  TreasDry 21,3r>0.00 

Balance  in  hand 9,762.41 

31,012.41 

Saint  Francis  Front  (second  district) : 

(Allotment  exnended  before  July  1,  1886.) 
Enrvey  of  Helena  Beach  : 

(Allotment  expended  before  Jaly  1,  1686.) 
Lake  Providence  Reach : 

Available  July  1,  1886 5,996.85 

Traoaferred  from  levees.  Tensas  Front 1,600.00 

Tcansforred  from  Delta  Point 1,000.00 

Drairn  from  Treasnry  for  general  service 30,54*2. 6S 

Allolment,  actAognst^,  1886 270,000.00 

Depooit  for  overpayment .20 

399,039.70 

Expended 68,344.31 

Balance  in  Treasnry 226,500.00 

Balance  in  hand «-.         4,195.39 

330.695.39 

Viekabnra  Harbor  (survey) : 

Allotment,  act  Aogost  5, 1886 2.500  00 

Expended 2,500.00 

Vicksbni^  Harbor  (dredging) : 

(Allotment  expended  before  Jnly  1, 1886.) 

Vieksbnrr  Harbor  (Delta  Point) : 

Available  Jnly  1, 1886 60.50 

Expended 60.59    ^ 
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DelU  Point: 

AllotmoDt,  Mt  Anctut  5,  I'm $5,000.00 

TnDafeired  to  Laka  ProvidflDM  B«Mib 1,000.00 

|4.0aa.OD 

Expended 3.9SS.I0 

Balknce  Id  bMid 31.90 

Sarrer  of  nnleveed  Ctontt  (third  district }: 

(Allotment  expended  before  Jul;  I,  1886.) 
Cboctaw  Bend  Borvey : 

(Allotment  expended  before  Jaly  1,  1S86.) 
Repair  of  floating  plant  (tbird  diatrlot) ; 

Allotment.  Bct  Aof[OHt  6, 1866 30,000.00 

Expended 30,000.00 

OreenTJlle,  Uiu.: 

Allotment,  met  Augait  5, 1896  (none  of  wblah  baa  beea  drawn  or 

expended) 37,500.00 

New  Orleans  HarI>or: 

AvBilftble  July  1,1886 $8,007.61 

Allotment,  act  ADgDBt  5,  1886 73,000.00 

;;,(07.£ 

Expended   S9,53&.£ 

Baluce  in  TreasDiy 32,500.00 

BolftDco  in  baDd 4,972.40 

^  37.47440 

Moatb  of  Bed  River : 

Available  July  1,  1886 4,3M.4;1 

Transferred  from  general  servic* 15,000.00 

19,364. « 

Expended 19,01^60 

Balance  in  band 350.81 

Bed  and  Atchafalaya  Biveie : 

Allotment,  act  Angast  5, 1886 1S7, 500.(0 

Expended 27,iaj.a 

Balance  in  Trearory fl57,500.00 

Balance  in  band 2,671.1G 

le0,37Llfi 

Natobez  and  Tidalia: 

Available  July  1,  1886 l.OOO.fS 

Expended 175.00 

BaknceiD  band 886.05 

Observations  at  Carrollton : 

(Allotment  expended  before  July  1, 1886.) 
Snrvey  of  nnleveed  fronts  (fonrib  HiHtrict) : 

(AlTotmeni  expended  before  Jnly  1, 1886.) 
Snrvey  of  Cobitt's  Gap : 

(Allotment  expended  before  Jnly  1,  1886.) 
Lovees  (first  district) : 
Plum  Point: 

Allotment,  act  Angnat  5, 1886 100,009.00 

Expended m,8SySS 

Balance  in  band 13,14^34 
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LtTees  (wccnd  district) : 

( Famra  Front, — Allotment  expendod  befbK  J11I7  1,  ISSO.) 
iLong  Lak». — Allotment  expended  befora  Jtily  I,  18H6.) 
Tuoa-Mia»-Z>«lta : 

Allotment,  act  AngMt  5, 1886 JIOO.OOO.OO 

Expended W.Wa.OO 

Balance  in  hADd 8it.0Q 

Uvee>  (third  district): 
Tensas  Front : 

Available  Joly  1,  1836 9,000.00 

Transrerred  to  Lake  Providence  Beacb 91,500.00 

Expended 4S6.ia 

1,956.12 

Balance  in  hand '. 43.88 

Tansae  Front  (Ark.); 

AllotmtiDt,  act  AngDst  5, 1886, 94,!^.  86 

Expended 30,657.67 

B»JaDce  in  Treasury f43, 920,86 

Balance  in  band 20,342.33 

64,263.19 

Tazoo  Front : 
(Allotment  expended  before  July  1,  1886.) 

Tazoo  Front— Ben  Lomond  Loop: 

AllotnMint,  a«t  Angnst  5, 1886 12,OC0.OO 

Expended 10,733.23 

BaUnce  in  hand 1,210.77 

Yazoo  FioDt— Hnghes  Break : 
Paid  by  Treaanry  draft 6,849.60 

Opoesnm  Fork; 

AUotment,  act  AnguBt  5,  1686 38.500.00 

Expended 28,109.99 

Balance  in  hand 10.390.01 

Protsolion  of  leveea: 

Allotment,  actAngnstS,  1886 18,000.00 

Expended 13.077.  Oi 

Bslance  in  Treaanry $4,000.00 

Balance  in  hand 922.98 


Lerees  (fonrlh  district); 
Atcbsfalaya  Front: 

Avftilable  Jnly  1,  1886 611.35 

Allotment,  act  Angnst  5,  1888 40,000.00 

Expended 

Tensas  Front: 

Available  Jnly  1,1886 |1,413.72 

Allotment,  actAngnet  6, 1886 11,100.00 

Expended 

Balanoa  in  hand 
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ProtectloD  of  leToea: 

AlloUnent,  BctAngnKtS,  1886 T,  000.1)1) 

Expended iOi,?; 

Balance  in  hand 6,496.18 

ToUl  availablo  July  1,  1886  (leveea) *3,925.0T 

AllotmeniB,  act  Angnsl  5,  1836 421,520.96 

BaiiheB  Break 6,e4tf.lB 

«2,'».H 

Trausrerred  to  Laka  Providence  EeMb 1,500.00 

Elpeiidrd 33^,334.2! 

SJ9.aM.Sl 

Balance  in  TreoaDry 47,920.86 

Balance  in  band 54,M0.5.'> 

103,  Kl.  (I 


Slatrmenl  of  funilt  availabUfor  imyrovitig  ilit»i*»ippi  Rivtr,fr*m  Martli  3, 1881,  U  Jm 
30,  188;. 

ActofM»rcL:t,  1881 |1,000,OW.» 

ActofAnKii«t!*,188a 4,iai,aoo.« 

ActofJonnarylft,  1884 1,000,00£L« 

Act  of  July  5, 1884,  leea  (5,000  traDiferred  to  snag-boat  service 2,065,i)0n.W 

Act  of  Angnst  6,  1886,  leu  (5,94^.60  for  espeDsea  0£Bce  Cbi«f  of  En- 
gincera I,9M,05T.*) 

Total  npecific  appropriations 10, 18*.  (67.* 

Balances  froin  former  approprlatioua  applied  to  works 
below  Cairo  under  act  of  Angnst  3,  1882,  lens  |1-.£1.4'2, 
reverted  to  TreasuTy $273, . 104.  W 

Same,  for  works  above  Cairo  trader  act  of  Jiiiy^S,  1884 32,  Sii.  53 

Total  balances !B5,13r.tf 

Received  from  sales  and  loee«f  property 660.41 

Total  available 10,477,H55.TO 

Expended  to  June  30, 18S7 a,074,9ts.4; 

Available  Jnly  1,188! »1, 189,749.98 

Unallotted  in  United  Btates  Treaaury 313.186.85 

I,«2,SWIB3 
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APPENDIX  0. 

■emit  ol  captaih  smith  b.  leach,  i 

Ukitkd  States  Enoinkek  Ovfigii, 

ilemphU,  Tnn.,  July  £5,  18S7. 

Bir:  I  have  the  hODOr  to  mbmit  the  foUowin);  report  npoD  tbt>  work  of  improTlug 
Miadnippi  EiTer,  first  dlMriot,  fi>    "     "      '  "  -"  ■ 

Fnai  the  beginaiag  of  tbe  ^eai 
llM  flofttiog  uid  other  propett;. 

Early  Id  August  the  puaage  of  a  rirer  aod  barbor  hill  gave  hope  of  a  resaraption 
of  opeiationa,  and  lo  provide  for  Ibis,  as  well  as  to  restoM  the  plant  to  a  proper  oou- 
ditioD,  fromwbicb  shortage  offoDtlB  for  two  years  had  canssd  it  to  greatly  ueterionte, 
a  thorongh  repairingwas  nDdertakPii. 

Prior  to  tbe  general  allotment  of  tbe  appropriation  by  the  Commiwion  preliauDary 
(Mimatea  for  tfiis  purpose  were  sent  in  and  were  approved  hy  the  Becretary  of  War. 
Tha  amonnt  allotted  to  the  first  and  second  districts  was  $30,000.  This  anm  was  ex- 
pended almost  eutirely  in  making  the  Uoaling  property  sea-worthy  aod  weatber-proof. 

Experieoco  having  shown  that,  in  vlevr  of  the  first  cost,  cost  and  freqneDoy  of 
lepaiis,  and  dsnger  fioiu  fire  and  unexpected  leaks,  the  csDvas  roofs  heretofore  used 
are  not  snitable  for  the  purpose,  a  change  to  tin  was  made  for  ail  loofs  exoept  those 
of  steam-boats  and  two  sh ingle- roofed  qnartcr-hoats.  The  work  amounted  to  899 
squares.  It  was  dons  by  contract,  at  |7.riO  i«r  square.  Some  deunotions  for  assist- 
ance rendered  and  board  of  mechanics  reduced  the  octoal  cash  payment  to  the  eon- 
tractor  to  $8,619.40  The  new  roofs  have  giveu  entire  satisfaction.  Aside  from  this, 
lbs  sxpenditnTes  were  principally  for  labor  of  culkers  and  carpenters,  and  for  lum- 
ber snil  oaknm  devoI«d  to  caJking  and  repairing  of  gunwales,  rakes,  and  decks.  A 
toiall  foroe  of  mechanics  was  employed  in  overhauling  machinery  and  other  work 
preparatory  t«  putting  pUe-dri vers  in  commission. 

At  a  meeting  of  tbe  Commission  in  September  an  allotment  of  {377,250  was  made 
for  oontinuing  the  work  on  Plam  Point  Eeacb.  Notifleation  of  tbe  approval  of  this 
dbtment  was  recaived  on  tbs  22d  of  November,  and  a  project  for  its  expenditnre  was 
at  once  submitted. 

Latin'  new  projects  in  greater  detail  were  called  for,  and  as  much  time  bad  already 
been  lost,  and  the  working  season  was  naaring  its  close,  a  partial  project  ooveriag 
work  of  most  Dreoncy  was  uastity  prepared  and  returned  at  ouco  (December  S).  This 
projeoteontsmplated  repairs  to  tbe  Plam  Poi-jtsystemof  dikes  by  closing  breaks,  and 
to  the  ftiiUertoii  No.  2  dike  by  a  re-enforcement  throughout  its  leugtb.  The  estimate 
iras«W,OO0. 

Notification  of  the  approval  of  this  project  and  estimate  and  authority  to  begin 
work  were  received  January  II,  and  tbe  Decessary  preparations  were  at  once  began. 
Bsfoie  materials  oonld  be  collected  the  spring  rise  set  id,  and  nothing  further  coald 
b«  done  nniil  April,  when  work  on  tbe  PInm  Point  system  was  bsgun  with  r  small 
fores  and  proeecutM,  with  interroptions  from  high  and  low  water,  until  completed. 
Dike  No.  6  hod  two  breaks,  with  tbe  intervening  portion  much  damaged,  and  was 

refaniltlhmt  the  Inner  aide  of  tbe  inner  gap  to  the  outerenl  of  the  dike,  a  total  length 

Tbe  ends  adjoining  were  good 

.  ork  was  of  tbe  standard  tnroe- 

row  dike.  No  tl^Md  or  foot  mats  were  nsod.  The  tipped  mats  of  tbe  original  dike 
kadbroksn  down  and  disappeared,  and  it  was  not  thonght  advisable  to  maks  the  new 
work  leas  permeable  than  tbe  old.  la  all  coses  the  old  foot-mats  wore  fonnd  in 
place  and  snfflcient  penetrations  through  them  were  procured,  thus  securing  tbe  new 
vork  against  nndetmining  without  the  cost  of  new  foot- mats.  The  outer  end  of  each 
dike  was  strengQiened  by  three  clumps  of  threo  Urge  cypress  pileseacb,  driven  as 
<lssp  as  possible,  and  strongly  fastened  to  each  otberand  to  the  dike.  lathe  Immedi- 
ate vicinity  of  the  new  work  its  favorable  results  are  already  apparent.  Alongerin'- 
tervalof  time  and  higher  prevailing  staces  of  water  will  bereqaisite  to  develop  tbe 
sDeet  of  these  repairs  in  increasing  tbe  otficienoy  of  the  Plum  Point  system. 

At  almost  the  very  hoar  that  the  first  tow  of  cypress  piles  designed  for  the  re- 
cnforcement  of  Bnllerton  No.  3  dike,  under  this  same  project  and  estimate,  arrived 
■tlhohead  of  tbe.work,  that  dike  broke,  and  its  repair  became  an  entirely  new  qnes- 
tion.  After  the  decline  of  the  flood  tbe  dike  was  found  in  snoh  condition  as  to  make 
llie  cost  of  repairing  it  far  greater  than  its  value  when  done.  Since  tbe  close  of  the 
year  a  new  d^e,  below  the  old  one,  has  been  proposed  and  approved.  It  is  hoped  to 
OHiipletB  it  without  exceeding  the  original  allotment. 

The  total  exinnditures  from  this  allotment  have  been  (9,722.60,  of  which  |7,460.7T 
WIS  applied  to  the  Plnm-Point  lepalrs.    The  diflbrenca,  13,201.83,  represents  the^-^  ■ 

vstos  of  materials  and  supplleson  band  available  forthe  new  dikeprop<»ed.  LnOC^Q  IC 
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Ou  December  30, 1686,  &  project  for  tbe  espeoditore  of  the  t«iiiaiiider  of  tbe  Fl<i 
Point  altolDipnt  waB  rorwardi'd  to  tbe  preaideDt  of  tbe  CommireioD.  TbUpn^^ 
provided  for  the  exteosion  of  tbe  Fletcher  revetmeot.  to  oa«t  flHO.UOO,  Md  tbe  <»{ 
pletiou  of  the  cloenre  of  El  mot  and  laUod  'M  cbates  by  dikes  oeu  tbeir  loa 
eads,  the  tno  CBtiiuBted  to  co«t  |l:(0,000.  This  project  waa  approved  b;  theComo) 
BioQ  Hiid  forwarded  to  the  Secretary  of  War.  It  wne  referred  by  Ibe  Secretaty 
CosgreM,  raiainK  tbe  question  ae  to  whether  the  propo«od  revetmeDt  travetBed  U 
limitation  placed  by  CouKresa  upon  that  claas  of  work.  Tbe  project  and  all  tbe  C4^ 
resjyoudetice  are  nubiiBliea  in  Ex.  Uoc.  Ko.  8ii,  Senate,  Forty'Qintb  Coagnaa,  aeeoi 
aessiOD.  No  furtW  action  bad  been  taken  up  to  rbc  cloeeof  the  fiscal  y«ar,  ll 
aioce  that  time  the  amouuta  named  have  been  withilrann  aitd  reallotted  to  leTeea. 

Tbe  allotment  of  «100,000  for  levees  on  the  Plum  Point  Reach  was  approved  by  ll 
Secretary  of  War,  and  notification  of  ibal  fact  reached  meoo  tbeSlbKoVember.  Tl 
voTk  wBB  at  ODce  advertined,  and  tbe  bids  were  opened  on  ibe  3Stb  : 

The  following  bids  were  received : 


Ku. 

H>ni«  of  bidden. 

IS 

-SS 

c~a. 

i 

s 

1  1 

fSeetiaoBl  to  s 

' 

Tbe  award  wbb  made  to  tbe  lowest  bidders,  Uensra.  J.  S.  McTigbe  «.  Co..  of  Hem- 
phis.  Thuy  began  work  on  December  2,  and  ptished  it  wiih  miMtcommentlabie  en- 
ergy. The  condnct  of  tbe  gentlemen  romposing  tho  firm,  iudividoallv  as  veil  u 
collectively,  left  no  room  for  doobt  of  their  determination  to  full.v  and  cbeerfntU 
meet  every  obligation,  expressed  or  implied,  wbirh  tbeir  coo  tract  iniposed  npon  IhiMU. 
Previons  experience  led  me  to  expect  luterrnption  of  eucb  work  by  high  water  iboal 
Kebrnary  1!>,  and  that  date  was  Dxed  in  the  contract  for  ih<>  cnmpietion  of  the  work. 
Tho  work  WHS  eeriounly  interfered  with  ou  tbe  IGib,  and  on  the  Ulst  was  kroDetit  [n 
a  ston.  By  this  lime  the  work  was  practically  completed,  so  far  as  the  retrtrioon  of 
overUow  was  concerned.  But  for  two  weeks  of  freezing  weather  iu  January,  dnrtag 
which  time  frost  penetrated  the  gronud  to  a  depth  of  9  inches — arery  unnsDnl  thing 
for  Ibis  latilnde^the  work  wonld  have  been  completed  within  the  contract  time,  ex- 
cept Ibe  sodding,  which  I  had  postponed,  in  tho  interest  of  the  United  States,  to  a 
more  favorable  season.  Observations  during  the  overflow  convinced  me  of  the  de- 
sirsbility  of  extending  the  work  at  the  npperend  a  short  distance  beyond  tbe  tenniaiu 
Arst  selected. 

An  extension  of  tbe  contract  to  tbe  time  when  (he  sodding  conld  be  safely  doM 
was  neceaaary,  and  finding  sufflcient  funds  remaining,  1  took  occasion  during  the  et- 
tension  to  order  the  additional  work  done.  Tho  levee  as  completed  cooaiMs  of  t*o 
parts.  Joining  near  Asbport  in  a  very  obtuse  angle.  The  now  leveo  extending  down 
the  river  is  ffi,000  feet  in  tengih,  and  extends  to  the  upper  end  of  tbe  Plum  Point 
dikes.  Tbe  fiank  line,  or  "  old  levee,"  is  8,eop  feet  long,  and  joins  »  piece  of  fairly 
good  levee  extending  S  miles  farther.  Both  are  built  with  3  and  3  to  1  slopes,  aad 
crowns  of  6,  8,  and  10  feet,  tbe  one  nearest  the  beigbt  being  used.  Tbe  fpecineatioDi 
were  based  on  those  previonsly  nsed  for  tbe  Unitea  States  levees. 

During  tbe  high  water  aud  while  the  levee  was  soft  tbe  only  trouble  eipetieneed 
was  from  wave  and  rain  wash  and  eloagbing.  Nothing  alarming  oconned  at  any 
time.  Sacks  and  bagging  were  supplied,  aod  a  small  patrol  and  repair  fbrce  was  kepi 
employed.  The  latter,  in  addition  to  insuring  tbe  safety  of  the  levee,  aoMmpUsbed 
inoch  in  the  direction  of  redreasiug  it  for  sodding. 

Tbe  effect  of  tbiB  levee  in  reBtricting  the  eecane  of  water  from'the  river  has  licen 
most  gratifying.  Tbe  snm  allotted  was  less  than  half  the  estimated  coat  of  a  levee  to 
completely  stop  the  overflow;  but  its  application  to  this  line  baa  had  tbe  effeetof 
■topping  all  but  the  small  amount  of  au,000  cubic  feet  per  second.  This  fact  ■•> 
determioed  by  careful  and  repeated  observations  during  the  high  walsr,  and  lia* 
resulted  in  a  determination  not  to  build  tbe  rest  of  Ibe  line,  at  least  until  other  opca- 
ingB  on  tbe  reach,  where  more  good  can  be  done  with  tbe  same  money,  are  cloasd. 

The  effects  of  the  increased  volume  of  water  upon  the  channel  hare  been  marttd. 
and  in  the  aggregate  Imneflcial.  Tho  caving  of  banks  in  the  channels  throng  which 
the  volume  of  flow  was  considerably  increased  was  noticeably  accelerated.  'Hieebio- 
nel  at  Island  30  crossing,  where  tbe  inoreased  volume'Wsa  first  cooosntratsd  las 
^ngle  vtream,  was  deepened  by  severe  Itot.  -^  [  p 
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Tba  totfti  dutntiel  area  to  the  itretch  of  river  where  ooueeotratioa  haa  been  effected 
•a  eoDBJdi^rabl;  Increased  by  the  lowering  of  8  to  lOfeet  or  the  ereata  of  tliree  middle 
ara.  This  example  in  ae  fn>e  from  extraneous  complicatiooa  as  can  reasonably  be 
i>ped  for,  aod  it  can  scarcely  be  doubted  that  the  prevention  of  overflow  by  this 
iT«e  nod  the  eulargemeat  of  cbanuel  in  the  viciaity,  immediately  following,  stand 
>  each  other  In  llie  relation  of  cause  and  eSect. 

The  elope  obaervationa  indicale  a  greater  fall  of  water-surface  during  the  8ood  of 
at,  reatrainrd  by  the  levee,  than  during  thitt  of  16i6  not  so  restrained.  In  other 
rorda,  the  enlargement  of  channel  canseu  by  the  levee  was  accompanied  by  a  lower 
iood  level,  as  would  nalnrally  be  expected.  A.  balance  or|lJ,146.34  remains  for  this 
rork,  from  which  the  right  of  way  is  yet  to  be  paid.  It  will  be  used  in  niowingneeda 
wnd  Bnch  repairs  as  become  necesaary,  and  if  a  surplus  remains  it  will  he  applied  to 
HtitcDding  the  line  at  the  upper  end. 

'  The  loss  of  cbauDcl  works  dnring  the  fiscal  year  bas  been  comparatively  amali,  and 
j  all  &om  causes  which  can  be  avoided  in  future  work.  Two  croas-dikes  have  been 
broken  by  the  pres«ure  of  drift,  the  bre*k  lu  each  case  having  1>md  made  poaaible  b^ 
(he  rotting  of  tbe  piles.  BullortoD  No.  'i  was  broken  by  the  preennre  of  drift  above  it 
on  the  9tb  of  February,  tbe  gauge  roadingtW  feet,  while  tbe  sania  dike  ha<l  wiihstood 
I  the  year  before  tbe  preMure  of  tlie  same  uaM  of  drift  at  aBtage5  feet  higher,  and  had 
:  In  addition  been  sabjeoted  to  the  impuct  of  «  largo  field  of  drift  WliicS  came  down 
from  a  broken  dike  above.  The  impairment  of  strength  by  another  year's  decay  was 
the  sole  cause  of  its  breaking!.  Tli«  current  through  the  chute  increaaed  about  50  per 
cent,  immediately  after  the  break,  but  did  not  reach  a  point  where  any  scour  contd 
oc«ur.  The  bottom  in  the  neigbborbooil  of  the  dike  is  full  of  togs  imbedded  in  the 
aand,  and  no  loss  of  deposits  previously  tocnrud  bas  taken  place  or  may  be  expected. 
Disehargeobservalioua  made  fifteen  clays  after  the  break  showed  the  discharge  tnrongh 
11m  chute  to  be  but  6.7  per  cent,  of  tbe  total  volume  of  the  river 

Osceola  No.  1  was  a  comparatively  hid  a  11  dike  and  one  of  the  oldest.  It  broke  on 
Hwch  2  by  the  drift  moving  ovir  it,  tho  river  being  at  nearly  it«  highest  stage.  Id 
this  case,  as  in  the  other,  none  of  tbn  depontts  already  secared  have  been  or  will  be 
lost,  but  remain  to  attest  Ihe  past  uselulness  of  the  lost  works.  The«e  two  dikes 
aggregate  2.200  feet  in  length,  and  are  oRtimaied  to  have  cost  |8:i,500. 

The  only  loss  of  revelioent  has  been  at  the  middle  section  in  Fletcher's  Bend.  Bnt 
little  caving  has  taken  place  between  these  sections  during  tbe  year,  the  unprotected 
portions  of  the  bank  having  receded  until  they  were  shielded  by  the  projecting  re- 
vetDientn.  The  eniire  destmctive  effort  of  tbe  river  has  for  the  past  yaar  been 
directed  against  the  middle  section  of  this  revetment.  The  bottom  has  scoured 
to  a  great  depth  in  front  of  it,  thus  throwing  a  violent  curr«ut  close  to  the  bank,  and 
eddies  above  aud  below  have  attacked  it  in  the  rear.  Tbe  re»>nU  has  l»en  that  at  the 
cost  of  a  short  li-ngih  of  revetment  about  3  miles  of  bank  have  been  held  on  a 
nesily  stable  line,  and  ibis  stability  of  bauk  baa  played  an  Important  part  in  the 
stability  of  channel  below,  which  Is  at  once  the  cause  and  the  proof  of  improved 
navigation.  Tbe  loss  dnriug  the  year  has  been  about  l>00  feet,  eetimated  l«  have  cost 
|t'i,WO,  and  this  sum  represents  tbe  total  loss  of  this  class  of  work  on  this  reach  dor- 
ing  tbe  year. 

Aaide  from  tbe  catting  down  of  the  middle  bars  above  noted  as  a  probable  effect  of 
tbe  levee,  there  have  been  no  noteworthy  changes  in  the  depths  or  directions  of  tbe 
cbaniiels.  On  the  Plum  Point  crossing,  which  is  Ibe  only  one  under  thorough  con- 
trol of  tbe  works,  no  depths  less  than  10  feet  have  at  any  time  been  found.  This 
depth  was  only  met  with  on  two  or  three  occasions,  and  for  a  day  or  two  at  a  time, 
»od  waa  the  result  of  temporary  obstructions,  which  the  current  soon  removed.  The 
prevallinB  depths  at  extreme  low  water  have  been  12  and  V.i  feet,  and  at  average  low 
water  15  feet.  Tbe  other  shoal  on  tbe  reach,  known  as  the  Inland  30  crossing,  carried 
from  one  to  three  feet  less  ihan  the  one  jusi  described,  reaching  minima  of  S.fi  and  9 
feet.  As  before  noted,  however,  as  soon  as  tbe  effect  of  the  levee  was  felt  this  chan- 
Bel  iconred  ont  and  has  since  been  practically  eqnal  in  depth  with  Ihe  Plum  Point 

The  Island  30  crossing  depends  for  its  permanence  of  location  and  adequate  depth 
almoat  wholly  upon  the  maintenance  of  a  fixed  bank  line  in  Fletclicr's  Bend,  imme- 
diately above.  If  another  year's  neglect  of  tbe  Fletcher's  revetment  allows  that 
bend  to  resume  its  caving,  obstructed  navigation  may  be  expected  at  Island  30. 

There  are  submitted  herewith  flnanctal  siatemeDia  and  general  balance  sheet  for 
the  allotments  in  tho  first  district,  a  list  of  civilian  engineers,  and  a  table  uf  tbe 
valne  of  plant. 

Very  reapeclfully,  your  obedient  servant. 

Smith  S.  Lbach, 

Captaia  of  Imginter*. 
Qeneral  Q.  A.  GiLLHORK, 

Prfidtnt  MUti$rtFpi  Bivtr  Ctmnitilifit. 


,y  Google 
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AfpTopriaHon  for  itprvcing  MiuiiAfpi  ^ttr,  fr$t  iittricL 
YOUkSCUL  STATU!  BNT. 


On  acooDDt  PInm  Point  Bwoli |3n,  ^0.4X1 

On  accoant  lereea  Plum  Point  B«ach 100,000.00 

Od  •cooant  HiokaMn,  Ef 16,750.00 

On  ucoant  Cotnmbaa,  E7 ltj,760.00 


Total E16,»0.! 

Expended  fhnn  Jaly  1,1880,  to  Jnne  30, 1887 : 

On  ■oeoQDt  PlDio  Point  Rew;b (53,489.31 

On  Moonnt  levM*  Ptam  Point  Re»cb 86,803.66 


Bslauoe  June  30,  1887 370.MT.5 

Smith  6.  Lbach, 

C«,ptaim  of  SugiMm. 


Appn>ipTialio»for  improving  MitiiMippi  Biver,  firil  dtitrlot. — Gmeral  taloaos  Atd. 
PLDU  rOUn  RBACH. 


U88. 
June   n 

grt.tl™.«tofA«p.« 

tl,M(I.ES 
S77.IKL» 

JnMM 

By  UMaDteipMidxl  turn 
J|b'1.188«,WJoi»3«. 

• 

m,m.» 

tn,mi* 
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till  •/  eMlian  aigittm  empioftd  on  \eorlc  of  rittr  and  harbor  imprmtmenU  in  ekarge  of 

^r..  «  *■___.    ':tr^,ifE»gitiftri,fn>mKotmbir\,\BSia,toJiimeZO,liiVI,hol\ 

r  and  harbor  appropriation  a 
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RKPORT  OF  CAPTAIH  aUtTQ  S.  LKACB,  CORPS  OF  ENQIMEKKB,  DPOR  OPEKAHOXB  I 
TBB   BECOND   DISTRICT. 

Unttrd  States  EKniNKBR  Opfick, 

Xnuphii,  Tenn.,  Jxlf  25,  1887. 

Sir:  I  b&ve  the  honor  to  anbmU  the  following  report  upon  Ibo  norkof  "  Improring' 
MiMiwippi  River,"  secotid  district,  for  the  fiscal  year  ending  June  30,  11)97 : 

The  oiil]r  n'ork  done  in  this  diHtrict  nnder  the  aiiproprintion  fur  intproving  Hiwi»- 
Bippi  Itiver  wm  the  continnatioD  of  tho  revetment  of  the  Memphis  Harbor  ftoat 
Thia  work  vm  provided  for  b;  a  Bpocinl  item  of  fJ^.^TiO  itt  tbe  act  of  August  5, 1SI6. 
II  trae  tiiDply  the  continnatioB  of  a  project  already  fonnnlated,  approved,  and  partly 
executed  uoder  former  appropriations,  and  compriHing  in  general  terms  tbe  protoctioa 
of  tho  bank  byconiinnouR  revctuinnt  from  a  point  above  Woif  Bircr  to  the  loner  end 
of  the  paved  levee  nl  Beale  street,  a  total  lengib  of  over  T,oro  feet.  The  part  mnaiD- 
ing  to  be  done  vthe  from  Jefferson  to  Beale  streets,  compriRiiig  tbe  whole  of  tbe  paved 
lovee,  alrogtbof  n.OOOa-ot. 

Later  cbaoges  in  the  regimen  of  the  river  had  transferred  (he  maximum  strain  fnm 
tho  upper  to  Ibo  Inner  end  of  Ibii  portion,  and  it  appeaHng  from  the  eviimatea  that 
the  entire  nork  could  not  be  done  for  tbe  mouef  avuilabie,  it  was  decided  to  becin 
at  the  lower  end  and  work  ap-streani  as  far  aa  possible.  Improved  methods  of  coa- 
atmclion,  an  nnuBnally  favorable  working  season,  and  probably  a  wholeaome  dio- 
viaion  for  con  tin  gene  it's  in  tbe  former  estimates,  have  m^de  it  possible  to  complete 
the  work  with  the  present  funds.  All  but  abont  600  feet  'nas  covered  during  lh« 
working  Beav>n  laat  fall,  and  an  ample  balance  remains  to  complete  that  portion  at 
the  next  low  water. 

No  changes  of  importance  were  made  in  the  methods  of  constmolion.  The  fint 
mattress  was  285  feet  wide  and  TOO  feet  long,  the  second  was  265,  and  the  third  and 
foorlh  350  feet  wide,  all  having  net  leufcths  of  abont  500  feet.  Upon  the  coioplelioo 
of  this  work  a  full  report  with  statements  of  cost  will  bf  made. 

For  more  than  two  years  past  tho  caving  of  tbe  blnff  below  tbe  paved  levee  bai 
caused  great  apprehengiou,  Dnring  tbe  Intler  pari  of  tbe  last  Sscal  year  the  sitnaEioD 
became  very  critical.  Several  valuable  miinafucturing  sites  threatened  to  oave  into 
the  river.  One  wing  of  an  elevator  did  fait  in,  nod  part  of  tho  storage  sheds  of  an 
oil-mill  hod  to  be  torn  down  to  prevent  their  going  the  same  way.  AJa  ice  oompaaj 
lost  several  incliaee. 

The  break  of  tbe  bank  had  approached  within  afinr  feet  of  railroad  tracks  in  Tea- 
nessee  street,  which  bring  four  roads  into  the  city.  Behind  Tenneesee  street  were 
oil-mills,  an  ice  factory,  and  a  brewery,  and  behind  those  again  some  of  the  chaice 
residence  properl>y  of  tbe  city  on  Shelby  street. 

Finding  that  the  plan  of  tbo  Goveniment  operations  in  this  locality  did  not  prom- 
ise any  work  on  this  from,  the  parties  interested  applii^  to  me  for  an  opinion  aa  to 
the  possibility  of  preventing  this  caving.  1  informed  them  that  I  believed  it  contd 
be  doue,  and  ootlmed  the  plan  I  would  propose,  being  a  system  of  enbmerged  span 
of  brnsb-cribs  ballasted  nub  stone,  resting  on  large  floor  mats,  extending  to  higb- 
water  mark.  Being  requested  to  pnt  the  plan  on  paper,  1  did  so,  and  with  it  lU  i 
basis  an  organized  eSbrt  was  made  to  raise  the  necessary  funds.  Hy  estimate  wia 
15.^,000  for  live  spurs,  protectiog  2,000  feet.  Tbe  volume  of  tbe  subscription  vis 
placed  at  |60.000.  Of  this  snm  |40,000  was  subscribed  by  the  font  railroads  and  thn 
batance  by  private  parties.  All  these  preliminariee  were  based  npon  the  snpposiiion 
that  arrangements  eould  be  made  to  use  sucb  of  tbo  Government  plant  then  lying 
idle  as  miglit  be  needed  for  the  work. 

Application  was  made  to  the  Secretary  of  War,  resulting  in  permission  to  use  lbs 
necessary  plant  nnd  any  materials  which  might  be  on  hand.  This  latter  provision 
made  tbe  United  States  a  contributor  to  tbe  work  in  a  small  sum,  and  is  the  reason 
irby  this  dencnption  appears  in  mv  olTlcial  report.  The  loan  of  the  plant  was  nndoi 
tbe  condition  Inat  it  should  remain  in  my  possession  and  be  worked  by  me,  wbicli 
devolved  npou  me  tbe  immed'ate  conduct  of  the  work.  As  tbe  same  thing  liiil 
already  been  proposed  by  tbe  citizons'  committee,  it  was  acceptable  to  them. 

Work  began  ihe  latter  part  of  July  aud  the  five  spnrs  were  completed  by  the  end 
of  December.  They  were  subjected  to  a  severe  strain  by  the  prolonged  and  very  hinli 
flood  which  occurred  (his  year.  They  were  not  damaged  in  tho  least,  and  have  pre- 
vented any  further  lofMof  ground.  Thoyhave  couBed  con-iidorable  deposits,  bnt  ten 
than  I  bad  hoped.  An  endeavor  will  bo  made  to  iucreaae  the  depuslts  by  pnttingin 
two  or  more  short  spars  between  tbo  main  ones.  Ilaviug  succeeded  in  stopping  lb« 
ravages  of  Ihe  liver,  I  am  now  ambitious  to  restore  to  those  people  a  portion  of  the  ] 
ground  which  they  have  lost.  A  considerable  balance  of  funds  remains,  »ad  I  pn>- 
pose  to  apply  it  as  indicated.  ^  r 
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The  *«rr  amall  ferc«  employed  duriDK  the  SDipeDBion  of  aotire  operktioni  And  tbfl 
pmaora  of  otber  work  Intro  preveoted  me  froiii  presentio);  with  Ibia  report  a  fnll 
<!cKriptiau  of  the  work  knd  a  Btutement  of  tls  coat  id  detail.  I  do  not  feel  that  I 
UD  give  this  work  precedence  in  the  office  over  atrictly  official  matters,  but  will  oae 
the  firat  comparative  loiHure  to  prepare  this  iaformatiou,  whiuh  will  be,  in  my  Judg- 
neni,  of  imponanco  in  coDQection  with  the  funeral  problem  of  river  coDtrol. 

Aloaaof  abonlSOOfeet  at  the  lower  end  of  the  Hopellold  revetmeut  ia  the  sum  total 
ef  loweaof  work  in  this  district  during  the  fiscal  year.  Thia  ioaa  is  entirely  due  to 
uTiDg  working  np  from  below,  and  would  not  have  occurred  Lad  not  the  work  been 
lift  exposed  for  two  years  in  au  unfinished  coadition.  The  amount  of  revetment  in 
place  at  the  beginning  of  the  year  and  ita  value  were — 

Ho[«fi«ld  B«nd,  8,500  feat,  at  >20 »170,000 

MemphU  Harbor,  4,000  f»et,  at  $25 100,000 

Total 870,000 

Of  Oi\»  there  was  lost,  as  above  atated,  r>00  feet,  worth  $10,000,  or  a  trifle  over  one* 

liinl  of  1  per  cent,  per  annum.    The  remainder  is  to  all  anpearancea  as  good  as  ever. 

B)d  money  been  availuble  to  extend  t hia  work  there  ivnuld  be  no  loss  to  report. 
llopeQeld  Point  hns  coutiuned  to  cavo,  Ibougb  less  rapidly  than  formerly.    It  has 

ntcded  about  1,500  feet  since  December,  11^85.    This  thron-s  the  cnrrent  further  down 

Ml  the  Memphis  front  and  gradually.  iocreaseH  the  area  of  slackwater  in  the  upper 

SotificaiioD  of  the  approval  of  the  allotment  of  $100,000  for  levees  in  the  Yaaoo- 
Miutnipni  Drita  district  was  received  November  13,  and  the  work  naa  advertioed  at 
toee.  After  conanltation  with  Major  Dahuey,  the  engineer  of  the  district,  and  the 
nunioation  of  his  records  and  of  data  from  otber  sources,  it  wna  decided  to  pat  up 
■boot  900,000  yards  of  earthwork  from  the  Hushpucana  Levee  to  the  Coabotna  County 
line  at  the  lower  end  of  the  district,  the  balance  to  be  applied  at  iotervals  along  the 
apptr  portion  of  the  line. 

ApropoeitioD  was  received  &om  McKee,  McLawg  &.  Co.,  who  bad  contracts  under 
11k  Stale  board  covering  the  aame  ground,  wiUi  camjis  cstublistird  and  forces  organ- 
irad,  topnt  up  the  latter  part  of  the  work  at  21  cents  a  yard.  In  view  of  the  reaaoa- 
ibleneas  of  Ibe  fi);ure  and  the  considerable  saving  of  time  effected,  this  offer  was  ac- 
cepted and  that  amount  withdrawn  from  the  letting.  It  ma;  be  remarked  that  in  all 
the  work  subaetiueatlf  let  on  aealed  propoaala  no  price  as  low  as  this  waa  obtained. 

Kdafor  the  Ilusbpacaua  work  were  opened  December  5,  and  were  aa  follows: 


s» 

Price  or  («rth- 

Price  of  felllDE 

Umber  por" 
scte. 

Part  of  work  propoMd  for. 

Ml 

28 

1U.0O 
s&ou 
so,  00 

ScelloDtlS.  10,11.  and  IE. 

Boctioii.''l8.miind!«. 
Section  IS  ( KuVinaonvllle). 

SroIionalSudlS. 

S«;ti«i  IT. 

Sectlou  IS. 

Section*  10  Md  20. 

Section  21. 

SeeUoDB  22  to  27,  InolntlTs. 

lUthMtileTlilie 

P.  F.  Unb  ud  Arthnr  ItaDDOUy 

Otsnte  Anoia  nd  A.  A.  Arnold  J 

• 

M.00 

Awuds  were  made  as  follows: 

Cent). 

ToD-T.  Bartnett,  sections  15,  16. 17,  and  18,  at ai4 

rtJ.J.  Coooey,  sections  19  and  SO,  at 25 

To  George  Arnold  &  Co..  section  21,  at 26 

To  George  Arnold  and  Co.,  sections  22  to  27,  inclusive,  at ii 

All  work  haa  been  satia factor! ly  completed.  The  npper  portion  consisted  entirely 
Maolargements  so  distributed  as,  in  connection  with  the  State  work,  to  give  all  the 
ml  ud  insecure  parts  of  the  line  ample  section  and  a  grade  3  feet  above  the  high 
**>er  of  18iJ2,  the  standard  of  the  district. 

The  work  at  thelower  end  consisted  of  are -enforcingbanqnette  behind  the  largeHufth- 
pMana  Levee;  a  similar  banquette  behind  another  large  levee,  known  us  tbe  "Buck's 
'*I«ii"aloop  to  throw  out  an  angle  at  Robinson vj He,  which  was  threatened  with 
••'«(,  and  enlargemeot  and  repairing  of  portions  of  the  line  a<Uaoent,    No  h 
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occQireil  dariog  tbe  flood.     Some  high-water  ezpeiues  wera  Incarred,  hdrera,  tu 
ward  off  threateoed  danser.    There  is  good  reason  to  believe  tliAt  h^  not  the  Hush- 

tincana  Banquette  been  bnilt,  thatenonnouB  dam  iroatd  have  beeuserioDslfdainagnl, 
r  not  iraabed  away. 

Financial  Btateuienta  and  general  bahince  sheet  and  table  of  valae  of  plant  for  tbe 
•ecODd  district  are  herewith. 

For  list  of  civilian  engineers  employed  aee  table  ■rcompanying  iny  report  for  Gnt 
district 

Very  iwrectfnlly,  yonr  obedient  servant, 

Smttb  S.  LstCH, 
Oeoeral  Q.  A.  Oillhorb,  Captalm  of  Etptaen. 

Prttiift  itmUtippi  Hirer  CowMMio*. 


Appropriation  for  Improting  Miannippi  Rner,  tetond  didricL 


Balance  on  hand  June  30,  1866,  as  per  last  report,  incliiding  eatinuted  lia- 

bilitiee |7,M8.96 

Anonnta  received  ninoe  (act  of  Angaat  5,  1806) : 

On  account  Memphis  Harbor $56,250.00 

On  accoDnt  MemphiH  Beach 60,000.00 

On  aoconnt  Tazoo-Missiasippi  Delta  levee  district 100,000.00 

On  account  sale  of  fuel 6. 67 

On  accoont  overpayment  refnnded .30 

On  account  steamer  Minnelonka,  refunded  from  general 

service  allotment 500,00 

316,7M.9J 

Total 

Expended  from  July  1,  1386,  to  June  30,  1887 : 

On  accoont  Memphis  Harbor (^,969.41 

On  acoonnt  Memphis  Beach 4,^.17.55 

On  account  YoEoo-Mississippl  Delta  levee  district 99,918.00 

1.11,  aw.  W 

B»Ianc8jBn6  30, 1887 91.958.97 

Smitb  S.  Lbach, 

Captain  of  Bnginten. 


Improving  iti*li»lippi  Birer,  ttoond  dillricl — General  balanut  ekfti. 
UEUFHIS  EABBOR. 


Tnrim 

•1.MLK! 
MO.  00 

Jnuoio 

JnueSO 

^■^?im^'£.'r: 

Aug.    B 

M.y    1 

To  (I^?"n.fimded  from 
fmnenl  anrlDe  allatmeiit 

si.m-si 

»7,«1.C 

HBHPHIS  BAItBOR  AND  KEACB. 


To  bslBDCe,  InclndiDE  e>U- 

■iiBt»d  llftbllillwi 

Todopodt,  wleofrnel 

To   *llotin«Dt  troai   appro- 
primttoD  (aot  o(  Augiut  t, 


06,802.11   ! 


nsitizedbyV^OOQ 


le 


IPPENDII  Y  Y — EEPOBT  OF  MISSISSIPPI   KIVEB  COMMISSION.  2881 

LETXES,  TAZOO-UI38I8SIFPI  DKLXA.  LBTSE  DlSTiUCT,  m<P£B  TAZOO. 


c. 

To  ■Du-ut  •llMted  Itam  kp- 

^00.000.00 

JimaSO 

>    .XP...M     » 

•"■•s-s 

Bjlwl^w 

'"-- 

flDO,  000.00 

Sun  a  LiicH, 

No. 

Jo>»8«,W 

33 
3 

B.WO.OD 



M,  918. 00 



United  States  Enginukk  Opvicu, 
Impkovimg  Misatssirpi  River,  Third  District, 

MemphU,  Term.,  July  28, 1887. 
But:  1  hare  the  honor  to  traoamit  herewith  inoloeed  copy  of  my  uioaal  report 
kUu  third  diatrict,  improTiog  Uimisalppi  Biver,  for  the  fiscal  year  ending  Jane  30, 

Very  reBpectfoUy,  yonr  obedient  aorvant, 


CaL  Q.  A.  GlLLUORB, 

Cmpt  o/Engi»eer»,  U.  S.  Army, 


tof  Engimt 
Praidenl 


MittUtippi  Biver  CoMmunon,  Jmy  Building,  New  York. 


l^tbiid  distiietfimprovingMUslasippi  River,  extends  from  month  of  While  RiTer 
f^Wimnton,  a  distance  of  abont  3S0  miles,  and  includes  Lake  Providence  Reach 


.fGooi^le 


3Be2    HEPOvr  or  the  cbsxt  or  KKaniBBBft,  n.  8.  asht. 

I.  hAxm  PsonDSKCB  Bkacb. 

ThiB  ruch  extend*  from  CmuIjd*  LADdiog,  517  milm  below  Cairo,  to  the  foot 
laluid  No.  9S,  a  diatanoe  of  35  mile*.    ThiB  leach,  and  the  propoaed  metho&i  of  i 

SroTemeat,  have  been  deBcnbed  id  tlie  nporta  of  the  Hiaswaippi  Hirer  Coaunin 
)r  paat  yean. 
Duriog  the  pMt  fiscal  jear  no  irork  of  eoBBtraelion  has  been  done  Dor  have  any 

£ali*  to  eiialiuK  works  been  carried  on.  The  work  dariDf;  the  year  haa  been  c( 
aed  to  cars  of  OoTemment  property,  repairs  to  plant  and  Borveys. 

CONitmoiT  or  WoKXfl. 

Drntemttbg  iifilem  of  dikei, — This  system  is  in  the  same  conditioD  ae  last  year.  1 
shore  ends  of  cross-dikes  6,  7,  and  0,  still  hold,  and  il  a  measnre  rioAecl  the  as 
from  Skipnith  Ct)Ul«,  wbichia  now  closed  at  its  upper  end  at  SO- foot  atago  of  vat 

ColtanifOod  •jitleai  of  dikti, — During  thu  year  this  system  has  sastained  conriden' 
damaRe.  Alilhe  loDj-itniliDnliUke,  mim  tisdown-atream  end,  has  washed otltasfai 
croMMlike  No.  1.  Abont  300  feet  of  the  outer  eiiUa  of  crosa-dihes  Nob.  :{  and  3  Iu 
also  gone. 

A  chaDnel  haa  developed  near  aoil  pnrallel  to  the  site  of  the  longitudinal  dike, 
snlBcieut  width  for  eleam-boata,  400  to  500  feet ;  itB  depth  was  15  feet,  L.  P.  gi« 
reailiuK  14  feet,  when  in  the  main  cbaoDel  there  was  17  feet.  It  n-ouldseemptulii 
thai,  with  them  two  channels  in  existence,  there  might  be  shoal  nater  ben  dad 
low  water.  Tbere  is  alao  ilangeT  (bat  tbechaDoel,  iu  crossing  the  river  b^v,i 
attack  and  injure  Ibe  Baleiihed  system  of  dikes.  This  would  seeoi  to  iDdicata  III 
if  it  is  iDlended  to  bold  these  dikes,  something  abould  be  done  before  Ibe  neil  hi 

Mctftrmitlt  lyitttm  af  diktt. — Slight  damage  has  been  done  here,  due  to  the  brrakl 
of  the  piles  and  also  to  some  caving.  Howerer,  MayerEViUe  Chat«  bassboaleddss 
the  year,  and  there  seems  to  be  no  probability  of  any  eulargement  at  preseaL  1 
breaking  down  of  the  Cottonwood  Hyaleni  wilt,  1  lieliero,  relieve  this  bank  panid 

Bd/OMit  ofit^at  of  diiri. — These  dikes,  considering  the  lengtb  of  time  they  b 
been  bnilt,  and  the  short  life  of  cotlouwood  piles,  show  very  gratifying  reanlU  M 
condition  anil  eifect.  The  bar  formed  by  tbcm  extends  from  Uie  moulb  uf  U*^ 
ville  chnte  to  the  foot  of  Stack  Island,  and  at  tba  iri-foot  stage  no  water  cnteneiti 
BslesbPd  or  Slack  Island  chutes.  Tberc  has  also  been  a  very  material  fill  in  BbImI 
Chute  dnring  the  year.  The  conditions  seom  favorable  for  this  work,  nnlsas  cbiBj 
'd  the  vicinity  of  Cottonwood  introdnce  complications. 


Slack  Itlaiul  n/ttem  cf  ifU;«t.— Some  damage  baa  been  done  here  from  breakiu 
piles  In  the  mam  cross  dike  from  drift,  bnt  the  dike  is  in  general  good  coodiB 
There  haa  been  a  very  consideTable  narrowing  and  shoaling  of  the  Stack  Ian 
Chnl«.  The  depth  of  water  reduced  to  zero  of  the  L.  P.  gauge  was,  in  188^  SI  w 
ISttl,  44  feet ;  1884,  !f9  feet;  1686,  26  feet ;  and  in  July,  Id87,  1»  feet. 

PileheT'$  Poial  riretmmt. — Aa  no  repairs  have  been  placed  on  this  woA  n 
work  of  construction  ceased  in  January,  1685,  aa  reported  in  my  last  aaM 
much  of  the  revetment  bad  disappeared,  but  the  general  line  of  the  bank  bad  bt 
preserved.  The  lost  high  water  coming  on  this  work  in  its  dilapidated  eondilli 
the  results  were  severe,  oh  was  foreseen.  With  the  exception  of  UOO  linear  (ftt 
the  upper  end,  the  work  is  gone.  In  places  tbc  caving  is  from  200  lo  500  feet  da 
and  estenibi  Imm  5,000  feet  above  Pitcher's  to  1,500  feet  betow. 

ilaiitmille  hlaitd  rerttmrnt. — This  revel  ment  has  practically  disappeared,  and  q 
ing  baa  continued  during  the  year  on  tbe  bead  and  iaoe  of  the  island.  A  spaes  n 
eust*  between  tbe  headof  the  island  and  the  Mayenrllle  cr«sa  dike. 
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CUAHNBL  DEPTHS. 


a*Um€Mt  »lu>»i»t  teuf  (AaaiMl  ieptSt,  Lake  Proeldatee  B«aah,  1«6*,  1SS>,  leSS,  a»d  188T. 
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CrouiuK,  10fe«t;  1B8&,  Ben  Lomond  Croaging,  13  feet;  Idt 
feet. 

aud  at  tfint  time  there  wm  only  5  feet  oa  Stack  iBland  C 
The  loweBt  readiogs  of  the  gauge  were  in  1884,  5.23 

a.55  feet. 

Low  water  of  1887  has  not  yet  been  reached,  the  lowee 

OD  Jtumaty  i20,  7.8  feet,  at  which  time  the  shoalest  eroaeiii 

.ft^lJ 

follows:  1884,etMkIl 
IG,  Stack  Island  Ci«alD| 

idencegaogoWMO-aS 
roMing. 
feet;  ISuS,  5.54  feet;] 

«  CHAinncL    AMD  BHOBK-LtKEe, 


vO  each  member  of  the  CommisBioD. 

The  low-water  ohannels  of  this  year  do  not  differ  materially  from  thoM  of  la 
year.  I  wonld,  however,  coll  attention  t«  the  new  channel  formioK  near  tlie  ooltoi 
wood  system,  and  to  the  fact  that  the  tow-head  and  bar  in  front  of  Lake  Piovideix 
ia  puehiug  down-stream. 

Caving  bank!.— The  prinoipal  eaviujt  on  the  risht  bank  has  been  in  LonisJai 
Bend,  at  Elton  and  at  Jndge  Wyly's;  on  the  left  bank,  on  the  npper  side  of  SanUi 
Is)and,  between  B.  30  and  R.  36,  at  Hayereville  laland,  and  at  Shipland. 

In  September,  1886,  I  was  ordeied  to  prepare  a  general  project  for  work  in  tl 
third  distriot,  under  appropriatioDS  made  by  act  of  Angnat  5,  1°™*   — '  —■-—='  •' 
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■oa  to  Uw  HiiBMippi  BiT«r  CominisBion,  At  meeting  held  hj  them  in  New  Tork. 
Stptcnber  16,  1886.  This  was  done,  And  on  allotment  made  by  tlie  Commis^on  and 
W'***^  ^3  th*  Secretary  of  War. 

A|nojact  was  prepared  and  sabmitted  Tor  the  expenditure  of  th[)i  money,  and,  with 
wtoin  ooDditJona^  was  approved  by  the  ConimiMion  at  their  meeting  in  Saiut  Lonis, 
li.,RaT«mberS6,  188S.  I  was  aftemards  directed,  bnwevitr,  lieroro  (expending  IhiviH 
Mont^  to  fbroish  detailed  projeota  and  estimatee.  Under  tliRRo  nnli^rs  1  prrparpil 
■d  Ibrwarded  to  each  member  of  the  Commigsioa  prflJentH,  inenr.li  owoafiuimpaiiieil 
tjupiand  plana,  aafollon-a:  Repairs  to  revotmnnC  at  Pikhsr'H,  December  21,  l^Bti, 
■ad  Jtanary  17,1887;  repairs  to  Cottonwood  dikes,  Jannary  29,  1S87:  repairs  to 
{Udied  dilM,  Febrnary  23,  18B7 ;  boildlng  deflecting  dike  at  Lake  Providence, 
lAioaiy  30,  1887.  Kone  ot  theee  projects,  however,  have  been  approved  by  tbe  Seo- 
iMtuy  of  War. 

[ExteanTenpaiia  have  been  made  to  the  plant  and  some  supplies  bonght,  snch  aa 
K>,  ttc.  Bepairs  to  plant  began  in  September,  1886,  and  were  anapended  Uay  1, 
Ki.  The  fleet  is  now  in  serviceable  eondition,  needing  only  some  supplies,  anoh  as 
lM,Me.,  which,  ttom  their  perishable  nature,  shonld  he  bouKht  at  the  laat  moment. 
Ba  property  mnst  deteriorate,  and  will  need  more  repairs  before  long. 
'  Tm  following  is  a  list  of  the  principal  repairs  made: 

nfteen  qnarter-boata  calked  above  light  water ;  of  these  new  canvaa  roofs  wore 


tH 


OMqnartei-boat  taken  ont  on  dock;  bottom  and  aidea  oaJked. 


[rew-boats  calked  above  light  water;  rotten  plaeee  in  gnnwales  out  out 
■d  nplaoed  with  new  material ;  new  skids  made  for  same  and  boats  painted. 
OMlMge  nutoliine-slKip  fitted  np  with  new  shafting,  two  now  forges,  and  the  ma- 

;   aides  and  bottom  calked  and  painted; 

;  Ogehrgepnmp-boat  takenoutoudook;  new sldea,  deck-frames,  and  hog-ehains. 
.  Om  gnuer,  No,  1,  taken  oat  on  dock ;  rotten  parts  of  gnnwates  and  decks  replaced 
nh  new  material ;  botMm,  aidea,  and  deck  calked;   machinery  overhauled,  pnmp 
IVBodct  repaired  and  pnt  in  workmg  order;  outside  painted  and  new   canvas  roof 
|ptt<B. 

Oh  grader,  No.  3,  taken  ont  ondock;  rotten  pnrtaof  gunwales  and  decks  replaced 
mi  Dew  matwial ;  aides  and  doek  calked;  two  new  water-cylinders  pnt  In  place; 
•wrpdtaeC  machinery  repaired;  new  canvas  roobputon  and  atage  repaired;  ont- 
M  punted. 

I  Oat  large  floating  dockj  new  platform  and  truas  built  to  aopport  machinery; 
praud  machinery  repaired;  new  boiler  pnt  np,  machinery  and  boiler  moved  for- 
■Ntoward ;  aidea  and  rakes  calked ;  gBt«i  repaired,  etc. 

LwtMD  pile-drivers;  rotten  places  in  gunwales  and  decks  replaced  with  new  ma- 
9^^  Icada  and  braoea  repaired ;  new  hog-chains  pnt  in  fi  drivers ;  mactkinery  over- 
pWM  and  repaired;  new  canvas  roof  pnt  on  ;  calked  above  light  water,  and  ontaidee 

l^iity-tliree  square  bargee;   rotten  plaeee  in  Knnwalos  and  docks  replaced  with 
y**mii«rial-  calked  above  light  wat«r;  28  of  theee  were  painted. 
fcTw  nodel  barges ;  rotten  pLtcea  in  gunwales  and  decks  replaced  with  new  ma- 
pnd;  calked  above  light  water,  and  painted. 

'  «ui-boat  FiJalia;  new  roof;  new  aft«r  cabin  bnilt;  calked  above  light  water; 
^Ij^Mi?  repaired  and  oataide  painted. 

.  Wtmbott  OtBtaltt ;  new  fiimace ;  roof  repaired ;  capatao  and  other  parts  of  ma- 
Wmcj  orerhanled ;  wheel  repaired ;  calked  above  light  wat«r,  and  painted  inside 

■twaoi-boat  Jf«(er :  new  roof;  calked  above  li&ht  water ;  wheel  repaired,  and  out- 
■fcj^Qted. 

^f*  ^awla  repaired  and  painted. 

^tkdbiepBired,  calked,  and  painted. 
|.J|||**Mg-boat,  Start  SMdon,  docked  and  repaireil. 

g^teen  boats,  consisting  of  coal  barges  and  other  boats,  were  calked  and  re- 

■W  w  light  service,  not  Iraing  considered  worth  more  thoroueh  repairs. 

nuditiort,  a  nnmber of  minor  repairs  todifferent  portiouaof  the  plant  were  made, 
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Stattmemt  tkoxitig  co»t  of  labor  atid  nhtiafence  for  oart  of  fiM  ami  rtptin  teitmt 
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On  Hkj  1,  1667,  the  eftoges  nt  OlBKodoD  ftad  Arkansas  City,  Ark.,  and  6re«iiTilto 
■ad  Yiido  City,  Miss.,  nere  placed  ODder  thii  office,  to  be  paid'for  fcota  money  be- 
iMfingio  Lake  Provideuue  Reach.  Iiupector  Clark  has  just  fi  Dished  Inepeoting  tneni. 

II.  VicKSBURG  Harbor. 

Tbe  work  here  cODslBts  of  the  impTorement  of  the  basin  and  channel  in  Centennial 
Uke  and  the  maiuteiiance  of  Delta  Point,  LoiiiBiana,  opposite  Vickshnrg.  The  ro- 
feGtira  of  Delta  Point  is  deemed  essential  to  prevent  farther  Tecession  of  the  river 
froffl  Ticksbnrg,  and  to  niaintaia  the  regimenof  the  tiverimmediatety  below. 

&>  Mated  in  my  last  anonal  report,  a  small  braak  existed  in  the  Delta  Point  revot- 
mat  At  the  meettnx  of  the  Misstssippi  River  ComiuiBsinn  in  New  Yurie,  September, 
MiC,  an  allotment  of  ^.000  was  made  foi  this  repair  work.  Work  wau  began  onOc- 
tobu'  21,  lax,  and  flnisned  November  30,  withia  the  allotmeut,  and  tbe  work  la  now 
Hearted  in  good  condition.  The  following  work  wm  accomplished  and  material  ei- 
fnded: 

buh  and  poles  oat '. cords.-         ISS 

finding oubio  yardi..      1,850 

fifOM .- do....      1,010 

EabaqaeooB  mat  bnilt  andaunk ...sqoarefeet.-       4,083 

fieveunent  bnilt  in  place do....      6,900 

ItTetneut  baUasted do....     40,750 

Tiiia  work  will  probably,  hoitever,  need  slight  aunaal  repairs. 

Bv  the  river  and  harbor  act  approved  Augaat  5,  18S6,  |75,000  was  appropriated 
ftit  Victflbnrg  Harbor,  as  follows ; 

"  *  *  '  Seventy-five  thousand  dollars  in  deepening  the  cbannelat  Ticks- 
targ  by  dredging  through  the  barexistingtbaro;  bat  this  lastnamedsnm  shall  not  be 
KpcDded  Duless,  after  another  examination  or  sarvey,  tbe  Commission  shall  deem  it 
.  tirinble ;  and  if  they  shall  not,  then  $37,500  shall  be  expended  in  the  improvement 
*f  navigation  at  Viekabnrg  by  constinctiug  suitable  dikes  and  other  appropriate 

;*stki.     •      -      •  ,"  ^ 

'  in  tllotment  was  made  by  the  Coamissiou,  at  tbeir  meeting  in  New  York  in  Sep- 
trabcr,  1886,  of  t^,5(H),  to  make  tbe  sarvey  reqnired,  aod  it  was  intmsted  to  tbia 

,  •fiw.  The  Borvey  extended  from  below  Vicksbnrg  Harbor  to  the  head  of  Paw  Paw 
Iiland.  It  was  flnisbed  in  March,  ISST,  and  on  March  IS,  18»7,  copies  of  my  report, 
*ilh  accempanving  majw,  were  sent  to  each  member  of  the  Commission. 


Up  to  the  end  of  the  Bacal  year  no  vote  was  taken  on  a  project  for  this  work.  At  a 
•«eliiig  of  the  CommissioD,  held  in  New  York  in  June  and  Jnly,  1887,  a  project  pre- 
>i»d  by  me  was  adopted  by  the  Commission,  and  hae  since  received  the  approval  of 


III.  ORBEirvii.LK  Hakbor. 

ij  Ibe  river  and  harbor  act  approved  Angnst  5, 1866,  $37,500  was  appropriated  to 
Pnvtnt  caving  in  fh>nt  of  the  town  of  Greenville,  Misa.  An  eiamination  of  the  ute 
iwmideby  me,  and  areport  rendered  to  the  Coaalsaion  at  their  meeting  in  Sep- 
■nber,  IHSS.  It  was  decided  by  them  that,  owing  to  the  small  amount  of  tMappio- 
Pwion,  M»  work  sbonid  be  done. 

During  tbs  last  high  water  considerable  caving  baa  taken  place,  and  In  April,  1887 
BTSToteof  the  people  of  Oreenviile,  it  was  agreed  to  bond  the  city  for  $60,000 1« 
MHt  in  the  work,  provided  the  Mississippi  River  Commission  wonld  permit  the  ap- 
P<^ni*tlon  to  be  spent;  all  work  to  be  under  this  office.  I  prepared  a  plan  for  tbe 
y^A  by  revetting  the  bank,  stating  that  in  my  opinion  the  work  would  last  until  tbe 
ju»irf  above  Greenville  caved  away.  Assistant  Engineer  Hlder  prepared  a  projeot 
BTlhe  work,  which  I  laid  before  the  Commission. 

At  tbe  meeting  of  the  Commission  in  Jnne  and  Jnly,  1^7,  I  was  dirccMd  to  pre- 
?*"•  project  for  this  work  by  nse  of  submerged  dikes.     In  obudienue  to  this  order 

tnbquttedaplaa  which  was  adopted  by  tbe  Commission,  and  which  has  sincaTe- 
«"«d  the  sanction  of  the  Beoretary  of  War. 
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Tlie  leveea  iu  tbe  tbinl  djatrict  an  o*U«d  on  t]w  UiHuasippi  ait  levcM  Tmoo 
Front,  KDd  on  the  Arkansw  and  Lonwaua  aid*  Ibvms  Tensas  front. 

Level*  Ffuoo  Front— Under  an  allotiD«Dtuf  912,000  nude  b;  the  Board  of  EoguMO' 
OffiocrBon  Building  and  Repair  of  Levees,  approved  b^  the  Swrctarr  of  War  Koreia- 
borSO,  lRr!6,»pdrli[iuof  ttko  Hen  Lomond  Loop  was  built  under  con tnw:t.  Bida  were 
opened  November  Vi,  ancl  the  contract  awarded  to  J.  L.  Perkins,  at  17  e«nts  per  cabio 
y^rd,  the  lowest  bid  received.     The  fallowing  is  an  abstraot  of  bids  received: 


James  L.  Perkins,  Dancansby,  Hiss 10:17 

George  Arnold  Bl  Co.,  Memphis,  Teno ITf 

J.  J.  Cooney,  Memphis,  Tenu , tf 

Thomas  F.  and  Henry  DDffiD,Meaipliu,Tenn 2U 

The  contract  waa  finished  and  the  Tork  aooepted  early  In  Febroary,  1887.    Ai  tbe 
material  com  [Main  g  this  levee  is  poor  sand  and  sand  loun,  it  was  deemed  advtaableio  i 
do  some  additional  work  in  bnilding  a  berme  and  a  pn>t«ction  levee ;  tbte  waa  dooe 
by  days'  labor  and  by  verbal  ograementa  daring  high  water. 

As  immediately  connected  with  tbeae  levees,  a  anrvoy  waa  made  of  the  caving 
bank  In  tbe  vicinit;  of  Lake  Bolivar,  where  the  laree  lovee  is  threatened.  Tbe  Sec-  I 
retary  of  War  approved  of  nsinga  iwrtion  of  the  allotment  for  this  pnrpoae.  Alt-  -. 
port  on  this  anrvoy  was  forwarded,  with  map  and  estimate  for  protecting  tbe  baak,  ' 
to  tbe  Commission  May  lU,  lt«j7. 

At  Arkansas  Cily  the  leveea  on  the  banks  of  the  river  approach  within  abool  i  ; 
mile  of  each  other.  Itwaadeemedwellt«measare  tbe  diacharge  here.  Thefollowlac  ; 
waa  fonnd : 
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Xcrofi  Teiua*  J^VoiiC.— On  tbla  front  levees  were  built  in  whole  oi 
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$.15,000  would  be  needed.  An  allotment  of  this  amount  waa  made  by  the  Commissioa 
at  their  meeting  in  New  York,  September  1386.  It  received  tbe  approval  of  the  Sec- 
retary of  War  on  November  5,  1886.  Tbe  work  waa  advertiaed,  and  on  November  16, 
1866,  a  contract  entered  into  with  the  Tennessee  Induatrial  Company  to  do  the  wetk 
for  22  cents  jicr  cubic  yard. 

George  Arnold  &  Co.,  Memphis,  Tenn tO-Sl 

J.  C.  Cooney,  Memphis,  Ten n IB 

TenDeaHoe  ludnstria]  Company,  by  John  (J.  Adaius,  preudent,  Memphis, 
Tenn £3 

Thomas  F.  Dnffin  and  Henry  DafSn,  Memphis,  Tenn 2J 

Tlie  work  was  beenn  on  November  22,  with  every  prospect  of  having  the  levee  in 
good  condition  for  the  expected  hif[h  water.  Owinc,  however,  to  bad  iLaaagemaat 
and  bad  weather  tbe  rise  came  even  before  the  gapo  had  been  closed.  By  strenaoai 
efforts  tlie  (japs  wore  closed  in  face  of  the  water,  although  in  sevural  places  the  river 
flowed  through  fur  sovrral  hours.     After  tlie  bigh  water  was  over  a  thonmgh  reoT' 

K nidation  of  tbe  force  was  made,  but  up  to  June  30  only  abont  11)0,000  oubio  jaidi 
ve  been  placed.    It  ia  believed  that  this  contract  will  be  completed  early  in  Auf^iut, 
1887.    To  this  levee  I  have  given  the  name  o(  the  Opoaaum  Pork  Levoe. 

Laitt  from  Arkanta*  City  to  Gainet  Landing. — Thin  levee  Is  known  by  several  naoHs 
applied  to  parts  of  it,  such  aa  tbe  '-Winter,"  tbe  "Eanioe,"tho  "CBina,"etc.  For 
convenience  I  call  tbia  whole  line  the  Eunice  Levee.  ^  . 

Ciooglc 
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This  work  was  HaperintendDd  under  this  office,  and  the  work  done  by  Dnffin  Bros., 
gf  Memphis,  Tenn.,  auder  b  oootraot  made  by  the  Tensaa  Baaln  Levee  ooinmieaioners, 
if  Lonimana,  at  S6  cents  per  cnbic  yard.  Work  was  began  in  December,  1866,  and 
nadnned  until  stopped  by  high  water  la  March,  1H87.  The  principal  aapa  cfoaed 
TEie  al  Old  Ennioe  Landing  and  at  BokkT  Bayou ;  I  J0,751  yards  were  finish^.  After 
bieh  water  work  was  aaapended,  and  wm  be  resumed  in  September. 

Panlier  Fortit  Lain. — Thin  levee  is  intended  to  close  Ibn  gap  eiistiiig  between 
Gaines  Lauding  and  Linwood,  Ark. 

Tbia  work  was  advertised  aud  contract  awarded  to  the  lowest  bidden,  George 
tnold  A.  Co.,  of  Memphis,  Tenn.,  on  November  29,  18UG,  at  19  cents  per  cabie  yanl. 
ibsb«et  of  bids  received  follows : 


Prloepeienbldjttd. 

Stma  and  iddniu  of  biddsr. 

"1SS."' 

■SIS? 

Oenlt. 

is* 

«( 

Work  was  begnn  early  in  Jannary  and  prowcnted  nntil  atopped  by  high  water.  It 
va*  reanmed  April  S5,  and  is  now  b«ins  nnsbed;  70,000  cnbio  yardshavebeen  placed. 
An^  beginning  this  work  it  was  fonndaavisable,  on  account  of  threatened  banks  and 
b«dinat«rial,toohauEe  the  location.  ABthischangeinoreased  the  ODUiniit  of  clearing 
mry  i>ut«nuly  and  decreaHed  the  size  of  levee  in  tlie  open,  a  snpplemeDtary  contract 
WM  nade,  giviiig  the  contractors  (60  per  acre  for  clearing.  This  contract  was  ap- 
pcvred  "by  t£e  Secret^  of  War  on  Maroh  2,  1887. 

XeUod  5korl  Xiiie.^This  work  wm  advertised  and  oontract  made  with  Stansell  and 
fWreat,  of  Memphis,  Tenn.,  on  December  25,  186G,  at  1T{  cents  per  cable  yard,  to  be 
faiahed  March  20, 1887.    Abstract  of  bids  received  follows : 


Prioeper 

cubic  foot. 

K>ffl«UdHldTH.0fbldd«. 

Tob«' 

To  be 
2M8»7. 

Omu. 

CtoA. 

IB 

a 

i 

a) 

19* 

vni 

!aysa?teS^«»^^-^^^r^::^::?;E;;;:;;;i 

33 

S 

«™»An»ld*Co..M«mElita.Toiii 

2»«wF.  I>nanABn>TMeo.pbl».T«.D 

Woai«ltFom«.Jepth.W.  8Wu«eU.M»iiiphta,TBiin 

U' 

>  the  over-eon  fldence  of  the  eon- 

.. -— .  u^,  .ui.oucu  ui.  iiiiiD.     jiuB  iBteo,  tubuongh  at  that  time  above  the  level 

nflbe  water,  broke  on  Maroh  St,  flooding  the  conntry  immediately  behind.  After 
"le  aalMidence  of  tbe  water  work  was  acrain  reBamea,  and  it  waa  finished  and  ac- 
"Pted  on  May  17,  1887. 

With  a  protection  levee  that  it  wm  found  neoemary  to  build,  and  ditches  for  drain- 
ing the  Bite,  tLo  yardage  in  this  levee  was  98,000  flnbic  yards. 

/«qw'  Leete. — This  work,  superintended  under  this  office,  was  done  by  Mr, 
Jwo,  of  LakepoTt,  Ark.,  under  oontract  made  by  the  Chicot  County  levee  board, 
rbewdy  work  woa  topploc  and  enlarging  near  Lakeport.     Cost,  t2,3.t9. 

^;^Uelit»  of  IfBtttfrm^  i(tmagtiwringh^\  miter.— Thb  Board  of  Engineer  Offlcera  f^  ■ 

n  Balldlng  and  BepairofLeveeeallotted  (16,000  to  that  pnrpoae  in  tho  third  district.  LjOOQIC 
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Dnringbigh  irkt«r  Mcks,  lambec,  and  other  Bopplk*  were  parcbMei],kBd  tbevteea- 
era  fUlttKa  ssd  Mrtn  were  Dssd  Tot  moTins  then  sad  Ubotera  to  tbreUened  pointi. 
A  break  ocearTM)  M  the  Bigg'sLevee,  Loaitiiaiiit.  aeaciy  oppaaitoVichsbnrE.  "neesdi 
of  the  break  w«ie  reTFtied.  The  break  at  LelaDd  waasimilarly  treated.  Same  vork 
waa  dond  all  a1oD|;  Ibe  leretu  in  Arkansas,  bat  eapf^iall;  at  the  OposHim  Fbik 
Levee.     Here  the  Btrngg)e  was  severe  ;  tbe  irater  rose  from  -1  t4>  1  j  feet  libeTB  anf 

EreTtona  water,  And  it  was  ddI;  b;  most  perwtveriaK  aad  inueasant  work  that  the 
□e  wan  bcld.  Tbirty-iix  tbooaand  sacks  and  several  thoasaod  feet  uf  Iniaber  wen 
naetl.  From  %0  to  4(NI  Tuen  were  emplojed.  la  tbis  case  the  jadgmeat  and  energy  of 
AsaiBtant  Enfc>>>»er  Tollmfcer,  BodniftD  Kilpatrick,  and  IuH>eotoi  Coaey,  can  dM  ba 
too  much  com  mended.  Mr.  H.  C.  Smith,  an  employee  of  the  cootraeton,  and  Mr. 
Bnsti,  on  the  part  of  Ibe  Desha  Connty  levee  board,  were  of  the  greatest  aervioe. 

Below  ArkiuiaaB  City,  od  the  Enoice  L«vee,  Assistant  Engioeer  Goodrich  and.  In- 
spector Cnrrie  held  tbe  line,  and  by  great  exertiou  prevented  mocb  loaa,  eqieoiftllf 
in  nnfinisheil  parts. 

There  waaexpeoded  oa  all  tbe  levees  about  113,000. 

Financial  $Utentmt,  third  diitrict,  from  yovembtr  1,  1888,  1o  Jane  30,  1887. 

LAEB  PDOVIDBNCB   BKACB. 

Alltttraent tSTO.OOO.OO 

Transferred  from  Delia  Point  allotment 1,000.00 

Deposit  for  overpayment .90 

■—  pa\,9aa.vi 

Expend  itnrea : 

Services 24,»7.55 

Fuel 5,M9.88 

Plant,  tools,  and  repairs 3,2dj.75 

Material  and  aapplioe 277.33 

Sabaistence 2,dU>.44 

Hepayment  to  other  allotmeats 2,5^1.60 

Hieoellaneons l,SlM.36 

40,304.81 
Liabilities 3,217.63 

43,SSK.« 

Available  balanee.. SZT,477.7C 

REPURB  TO  PLOATIN'O   PI.ANT. 

Allotment 30,000.00 

Expended  prior  to  November  1 3,102.85 

Balaooe 26,t»7.15 

Ezpendi  lures : 

Services 113.639.06 

Plant,  t«ola,  and  repairs 10,827.97 

Snbsistenae 1,811.29 

Material  and  supplies 257. 7!i 

Miecellaneons 501.06 

W.83T.15 

VICKSBURG  HARBOR.  ' 

Available  balance  November  1 W.GSI 

Espenditnrea:  | 

Plant,  tools,  and  repairs t^lS  I 

Hisceltaneoiia 4.46  i 

6S;a9| 

SDKTKT,  viCKSBona  harbor.  ^^ 

Allotment #2,500.00  1 

Expended  prior  to  Norem her  1 5.(i6  ! 

»i,494.96| 

Expenditures: 

ServicMt 1.936.41 

Mtscellaneoas  ... . 103.  In                        | 

SnbsiBtenoe , 7S.67 

Material  and  anppliea •. 26.43 

Plant,  toota,  and  lepaiM 14.25 

l-nel 9.00 

Charter  boats  and  baroM ~    330.00 

^    i,49i.sa 

Me 
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RKPAIK  OF  DRI.TA  POINT,  LODIBIANA. 

lUotmNit |5,000.W 

EipesditnrM: 

Bwriom $3,061.88 

Hiaeelluieaiia 153. 3t! 

SalMi«l«DC« 47'2,iS 

tutorial  MdanppliM l»2.77 

Plant,  toola,  •□&  repairs 2. 75 

Fuel 94.50 

Traiufecred  to  Lake  FroTideoce  aUotment 1,000.00 

4,96a  10 

Balanoe 31.90 

LBVBE,   AMOe   DATOD  TO  ABEAMSAS   CITT. 

AJlDtBieDl 38,500.00 

Iipoiditane : 

aerrices , (1,627.83 

Coo  tractors' estimates 25,M2.00 

Uiacellaoeoas 7*0.16 

28,109.90 
LiibJlities 3,390.01 

31,600.00" 

Arailable  balance 7,000.00 

LCVKES,  ABKASBAfi  CITY  TO  LOtnSIAHA  USE. 

lUMnwBt 94,920.86 

Eipendimiea: 

8emee« $3,420.24 

Contnctora'estimatefl..: 26,630.46 

FlsDt,  tools,  and  repaiis 5.25 

HiMMllaDeons 611.72 

30,657.67 

IJtbilities 14,263.19 

44, 920.86 

ATftiUble  balance 50,000.00 

IMVKMa,  TAitOO  FRONT— BBK  LOXOMD  nOOP. 

Ulotoieiit 12,000.00 

Eipwditorea : 

SerriMB $2,046.82 

CoDtmcton' eelimatra 7,390  D& 

Hkterial  and  Bappliei 961.76 

Plant,  tools,  and  repairs 27.37 

Babsistence 31,50 

Miseellaaeona 335.73 

10,763.83 

Available  balance 1,216.77 

LETKSfl,  TBKSAS  FBOKT. 

Aaoant  available  NoTembec  1 813.90 

upenditaies: 

Plant,  tools,  and  repairs $195.60 

Miwellaneoas 44.43 

170.02 

ATailable  balance _ 43.88 

Digitized  by  CjOOQ  IC 
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Allotment tia,OOILW 

Expenditniaa: 

Serrice* t9>S69.19 

Ust«rlBl  BDii  BDppUes 3,347.38 

SiilMlHlenre 411.  W 

PlaBt,  tools,  and  repaira ........ . . SS5.4C 

Kncl 176.92 

Charter  of  BHwineis  Hid  bargea 43.60 

HiaoellaneoOB S52.Kt 

i3,(m.oa 

ATftllablfl  balMiM 4.9B.8e 

RICAPITUL&TION— ATULABLl  BAI^iXCBB  JUVS  30,  1887. 

Lake  Pro videooe  Beach 827,477.14 

Opaeiam  Fork  Levee - 7.00(100 

Arkanias  City  to  Loniaiaiia  line &0,000;n 

B«n  Lomond  Hoop 1,818,77 

Bepain  of  Delta  Point 31.90 

Levee%  Tensas  >^nt 43,88 

Protection  of  levees 4,9ilW 

By  rMlIotment  of  the  ComituMioa  Jnoe  .10  and  July  1, 18(!7,  the  aTailable  balance 
Tot  Lake  Providence  Beaoh  waa  decreased  to  ^,000;  Opossnm  Fork  Levee  inereaMd 
to  (60,000,  and  the  folloirinfc  additional  altotmente  made,  tie: 

Tickaborg  Harbor $78,!i0a 

Greenville  Harbor 37, [W 

Bepaira  to  Delta  Point 10,000 

Proteetionof  existing  works 85,000 

■  Ike 


CIsM  af  prDpvrtf. 


OarpanteT'Shop  bsat.  vltli  ontflt 

FloMIiUEdry-dMll,  wichtoaofaiiwry..., 
Xad-dooks,  S7  b;  le  ud  ar  by  B  feat. . . 

Tnom-boMuid  msohloeiy 

taiBlf*oinn 


Bung  (dMSked  uid  M 

Bugsa  (modal) 

— n  (with  maohlnwy).., 


Snrveyini  iutmiiiBiiU 


loaadooladintdniiriaginslnmant*) .- 


b.GooqIe 
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30,  1887,  inatutive,  ttndarth*  rittramd  harbor  approprialion  aet  apprwtd  Aututt  b,  IStiG. 


f*"?**    £^^T     WhMe  MuplDjrad.         Work  «a  which  employed. 
Imonlhs).  Smth. 


AxtkauHUw.  LonlsvUlt^  E^- 

WiUlun  M.  ChiU*.  Cbkuo, 

C.  p.  Bople,  neu  VUhb'i 

H.    SL  U     Copp««,   Vlcka- 
bare.  MIM. 

B.  C  TttlliDger,  WilghtHhile, 
Heorr  Qoodrtuh,  Lake  Pnv- 


WUmid'i  Point,  L*. 
WilHn'apDlD(.I.*, 
BotiTU.MU* 


WDuD'a  Pabt.  La. 


KeMArkau 
Cltj.  Ark. 

" 

Oalnea  UndliiB 

Ark. 
LlDKood  Landing 

Lln-ood 

Ark 

In  looalebargeofandanpDiin- 
■—■ " —  npain  to  Oeel. 

f  Lake  Prorldeoce 


_    ehane    of   anrrry    Lake 

PrSTldeDCa  reach  and  peep- 

aiMloo  of  m^ia. 
In  ohane  of  MirTuT  of  Vloka- 

bnrg  Uarbor  and  rspalia  lo 

DelU  Point,  La. 
In  obarK"  ot  oonatniDtlon  and 

repair  of  leTee  from  Arkan- 

eaa  City  U>  Amoa  fiarou. 
ConstniotioB  of  Eonloe  leTwt, 

Ark. 
Conitmctiim  of  Panther  Foe- 

eM  leree,  Ark, 
CanHtrnatwD  of  Panther  For- 


ir«f«iitftdlj  aabnl 


S-  UPEHATIONS  IM 


BivoT. 

Veiy  icepeotrultj',  ;oar  obedioDt  eervauC. 

Dan  C.  KiNaitAH, 

Captoi*  of  Bmgiiuw*. 
Col.  Q.  a.  OiLLMOKE, 

Corp*  ^  Engtueen, 

PrtHOtHi  Xittitfippi  River  Committion,  Acu  Fork  Ciljr. 


The  charge  at  the  foartb  ilistriot,  ImproTing  HtHaitsippi  River,  w«a  trkiiBfomd  to 
njoby  Maj.  Ch&rlex  W.  Raymond,  Corps  of  EDsineera,  on  Deoombor*,  1880,b7Tirtae 
of  Special  Ordera  No.  265,  paTSKraph  ^i  Headqnartera  of  the  Army,  A4)ataknt-Geii- 
eraFa  Offloe,  dated  Washington  November  13,  ISW. 

I. — lUPROVEURNT  OV  THK   HABBOR  AT   NBW   ORLBANS,    La. 

The  adopted  pn^ncts  for  work  in  New  Orleans  Harbor  are,  first,  to  cover  the 
caring  bank  in  the  CuroUUm  Bend,  for  a  distance  of  10,000  linear  feet,  with  a  mat- 
tiMB  of  willow  brash,  ballasted  with  stone;  second,  to  protect  tbe  portion  of  bank 
known  as  the  Qonldsboro  Bend,  aboat6,(HKIIlnearfeet,  by  meaosofelopinKsnbmergod 
•pon,  made  mostly  of  brush  and  stone,  and  placed  at  iutorrale,  which  are  M  yot 


.fGooi^le 
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eiperiiueiitBl.  Turing  froni  500  to  t.tiOO  feet.    Il  !■  alao  piopoMd  to  protect  in  like 
mumer  Ibe  Or«uia  Bend  and  the  Oi«st  Beud  abore  Oretni. 
At  date  of  laM  annual  report,  Jane  30,  If^,  tbe  coodition  of  tbe  work  vraa  ■■  fol- 

A  Bmsll  portion  of  the  broah  mattrvM  in  the  CarroUton  Bend  tiad  been  laid.  Twd 
■pars  had  been  oompleted,  and  the  fouDdation  mattress  and  two  cribs  of  a  third  liad 
been  placed  in  tbe  Ooaldsboro  Bend. 

A  plant  for  the  mattress  work  liad  been  acquired,  and  nearly  all  the  slone  for  bal- 
last, iron  rods,  and  other  Qiat«ria1,  except  brasb,  for  the  completion  of  tbe  six  apnn 
origiaall;  contemplated  in  the  Oonldsboro  Bend  was  on  hand. 

A  survey  had  been  made,  which  developed  the  fact  that  the  100-foot  eontour  bad 
been  thrown  oot  tmia  tbe  bank,  and  that  tbe  apnrs  weie  in  good  condition  mad  ap- 
parently accomplishing  tbe  re>>Dlta  for  which  they  were  bmlt. 

Owing  to  lack  of  funds  no  work  had  been  done  since  Norember,  1884,  eioept  anch 
as  was  necemury  for  care  and  pr«tervation  of  property. 

On  AoKUHt  ft,  18^6,  additional  funds  were  appropriated  by  Congress,  and  a  prciJFC' 
for  contmnonce  of  tlie  work  wa«  prepared  and  submitted  to  the  Commission.  It  was 
approved  September  iiO,  1886. 

This  project  was  in  sulHttance  »a  follows: 

(1}  To  place  the  plant  in  aerv.ceable  ooodition. 

{•i)  To  re-sorvey  Ibe  site  of  tliaspnra  bnilt  and  to  !»  bailt  in  the  Oonldsboro  Bend, 
to  ascertain  wbet  her  changea  hod  taken  place  which  would  make  a  re-location  of  the 
tmconHtrncied  spars  desirable. 

(3)  To  complete  ibe  unflnished  spar  and  construct  the  three  remaining  spnra. 

The  coiumission  directed  the  new  apnrs  to  be  built  first,  ao  as  to  take  adrantA^  oC 
low  water,  and  complete  tbe  nnfinished  spur  afterwards,  wbich  it  was  thooght  eonld 
be  done  at  high  water. 

Oil  October  6,  I'-Ufi,  tbe  work  of  repairiug  the  plant  was  commenced.  Owing  to  the 
length  of  time  that  tbe  barges  and  Doats  had  baen  laid  np  theae  repairs  were  qnite 
extensive,  and  the  plant  was  not  ready  for  service  nnlU  the  latter  pan  of  NoT«aiber. 

The  snrvey  of  the  Oonldsboro  Bend  was  commenced  October  14  and  iMiiopletcd 
November  3.  The  whole  area  under  improvement  was  carefully  soanded.  Tne  eon- 
diiion  of  the  spars  already  bnitt  was  found  to  be  good,  and  no  changes  that  wonld 
render  necessair  a  re-location  of  the  unconatmcted  spars  were  develoiwd. 

The  spurs  built  in  tbe  fall  of  1364  were  numbered,  respectively,  2,  3,  and  5,  the  last 
being  incomplete,  consisting  of  a  fuundation  mattress  and  two  cribs.  On  November 
t!9,  lH6i>.  the  constmctioo  olspur  Dike  i\o.  1  in  'he  Ooaldsboro  Bend  was  commenevd, 
but  it  was  not  completed  nnlil  January  G,  1887,  owing  to  the  slow  dslivery  of  brnsfa 
by  tbe  contractors. 

Construction  of  Spur  No.  6  was  commenced  January  7,  1687,  and  it  was  completed 
on  Febroary  3,  1887.  By  this  time  the  river  had  commenced  to  rise  and  heavy  drift 
was  running,  making  tbe  work  of  sinking  the  mattress  and  cribs  exceedingly  ditBon It 
and  expensive.  It  was  intended  to  finish  Spur  No.  5  (partially  completed  in  1884), 
and  three  critra  had  been  built  for  that  purpose.  The  plant  was  moved  into  position 
on  February  7,  but  owing  to  the  great  quantity  of  heavy  drift  running  it  was  found 
to  be  impossible  to  sink  tbe  ctibs  on  tbe  spur.  As  tb^oribs  would  otherwias  have 
been  lost  it  wua  decided  to  sink  them  immediately  below  Hpur  No.  3.  Accordingly  (be 
three  oribe  were  sunk  so  as  to  carpet  the  bank  ftom  a  low-water  depth  of  3&  feet  to  a 
depth  of  75  feet.  The  up-stream  ends  of  the  cribs  lapped  upon  the  fonndation  maC- 
tresa  of  Spur  No.  3. 

The  sesson's  work  resulted  in  the  completion  of  two  new  spars.  Nob.  1  and  6,  which 
ig  rather  more  than  waa  expected,  'considering  the  lateneas  of  the  season  when  work 

There  were  constant  delays  caused  by  the  slow  delivery  of  willow  brush  by  tlic 
contraotora,  and  the  cost  of  the  wo-  k  waa  thereby  somewhat  increased. 

The  methods  of  constraoting  and  sinking  the  mattresses  and  cribs  were  tbe  sam^ 
as  in  1884,  exoept  that  the  cribs  were  boUt  and  launched  from  floating  ways  instead  of 
on  ways  on  the  bank.  The  float  had  Just  enough  baoyancy  to  support  tbe  crib  tim- 
bers and  the  first  layer  of  willow  brush.  This  method  was  found  to  ba  cheaper  and 
belter  than  the  old  one. 

The  average  cost  ot  Spnrs  Nos.  1  and  6,  exelnslve  of  coat  of  plant,  was  110,460. 
Iicss  than  hiiTf  the  quantity  of  rock  per  spur  was  used  than  in  1884.  Thia  sum  repre~ 
sents  the  actual  cost  of  the  spurs,  and  does  not  cover  the  office  expenses  or  the  care  . 
of  plant  when  not  in  use.  i 

On  Febniary  14  all  work  ou  spnr-dikes  was  sospended,  and  tbe  plant  moved  to  ', 
secure  laying-up  quartets.     All  the  tools  and  material  were  placed  in  good  condition 
and  8tore<l  in  readiness  for  noxt  season's  work.     An  amended  project,  which  wsa 
approved  (see  report  on  rectiScatioa  of  Red  and  Atchafalaya  rivers),  called  for  the 
repairing  of  the  barges  composing  the  old  mattress  ways.   Accordingly  the  ways  have   , 
been  taken  off,  the  barges  disconnected,  repaired,  and  docked  for  use  as  BtoDaand   ; 
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willow  btfKM.  The  hall  and  macbioer?  of  tbe  lanocb  AUulia  bava  b«en  repaired, 
nd know  boiler  is  being  boilt  for  ber. 

Tbe  total  Bmonnt  espeaded  to  Jaae  30,  1886,  is  |150,199.40. 

11)6  estimated  amount  reqnired  for  completion  of  the  irork  in  Ne^  Orleans  Harbor 
■  tBS0,0OO. 

n«  amoant  tbat  can  be  profitably  expended  dnring  the  fiscal  year  eodiag  Jane  30, 
I»,U  1100,000. 

Tbe  work  ie  in  the  collecttoo  district  of  New  Orleans. 

Tlw  nearest  ligbt-booM  ie  at  tbe  month  of  the  UiHsisaippi  Bivcr. 

Tbeoolleotorof  tbe  port  famisbee  the  fallowing  statistics  of  tbe  commeroe  of  Nenr 

CuaroH-BousE,  New  Orlbams,  La., 

Cotleoior'i  Office,  Jaly  S,  1837. 
Sib:  Is  acoordanca  with  yonr  request  of  the  32d  altimo,  I  submit  herewith  state- 
dmU  showiBg  the  transactions  of  oDBtons  bnsiness  at  this  port  dnring  the  fiscal 
jmt  andiog  Jnne  30,  1887 : 

Ssfemiee*  and  dtaramcet  o/veMeU  during  fl*eal  year  ending  JuneW,  IfHSi. 


EDtetrd. 

Cleared. 

It 

Tom. 

m 

Tern. 

AspOT-f*  onil  exporit  during  fitcat  year  tading  June  30,  1897. 


Balliwi 858,105 

Cob 1D4,M6 

KcKhandise,  free 5,!Ma,907 

llMohsndiBe,  dntlable 4,408,777 


Total  vain*  of  exports 79,«i7,2ia 

Dnifl*  collected  on  imports 2,313,930 

Cutoms  T«c«ipts  f rom  all  sources ii,  367,503 

Very  respectfully, 

B.  F.  Jonas,  CoUeetor. 

!.  SatHpart  Street,  Neui  Orleane,  La. 

riKANCUL  STATEMENT. 

Ivtproving  Mttiinippi  River  (»o  limU)—lTn)  Otleant  SarJw. 

July  1,1886,  amount  available |2,007.0& 

ArtrfAngostS,  laae,  aCotment TO,000.00 

Total 77.007.65 

Jolyl,  1887,  amount  expended  daring  the  fiscal  year,  exclus- 

ire  <rf  ontstaoding  liabilities,  July  I,  1886 $:«,535.S5 

July  1, 1887,  ontataudlng  liabilities 764.  ^j 

■ 40,399.47 

Julyl,  1887,  balance  available •• 36,70aiS 

II.— Bhctuioation  of  Red  asd  Atchafalaya  Rivers. 

),  1886,  no  work  was  in  progress  at  this 

ement  of  the  rivers 
s  had  been  resorted 
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to.  to  maintalu  a  low'^ater  chaonel  throagh  Old  RiTer  between  the  Hiwiauppi  uid 
tbe  Bed  and  AtohsfalayB.  Th(^se  expedieute  did  not  alwaTt  meet  with  ancccaa,  aod 
HonietimeB  navieation  was  totally  saapeiided.  , 

Previuiis  to  the  passafts  of  tlie  river  and  barbor  act  of  Angust  5,  IcSG,  do  ftinda 
were  available  either  for  work  at  tbemoatbof  Red  River  or  for  preparatioo  tbenfin. 
Tbo  condition  of  things  in  this  locality  was,  bonever,  a  matter  of  gTe«t  aolicitode  to 
this  offlc(«  very  earl;  in  tbe  season.  On  Angust  2,  1886,  report  waa  made  to  tbe  Cooi- 
mission  as  follows: 

"  Soandiuga  made  by  Httiam-boat  men  in  passiug  tbrongb  Old  River  Indicate  that  tbe 
channel  from  the  Hiseisaippi  River  to  tbe  orosaingnaa  silted  ap  eon^derably  dniing  tbe 
paat  season's  biph  water.  Considering  t'  "  ---  '•  --"—"--  —r--. --._-.  »»= —  ■-.  ;_ 
probable  that  the  DaviKatloti  of  Old  Rivi 
nil  upended  before  the  end  of  Anfpist." 

iDBtantly  npon  tbe  passage  of  the  river  and  harbor  act,  a  report  was  enbmitled 
giving  a  statement  of  tbe  condition  of  Old  River  on  Angnat  1.  There  waa  then  ■ 
depth  of  8  feet  on  the  bar  at  tbe  month,  7  feet  near  Aah  Cabin,  4^  feet  on  tbe  eroas- 
ing,  and  Itj  feet  from  the  crossing  to  the  bead  of  the  Atchafalaya.  Tbo  river  was 
faDing  at  the  rate  of  6  inobea  per  day,  and  there  was  a  difiereooe  of  level  of  about  1  , 
foot  between  the  two  ganges  at  Red  River  Landing  and  at  Barbre'a,  indicaUng  a 
probable  aospension  of  navigation  b;  August  15.  It  waa  stated  that  there  waaasUght 
poasibility  ot  keeping  tbe  channel  open  if  work  waa  coromenoed  nrithont  delaj. 

The  headquarters  of  this  ofSce  bad  been  temporarily  transferred  to  New  York  City, 
aod  on  Augnst  8  MeiJ.  Chas.  W.  Raymond,  then  in  charge,  called  personally  on  tbe 
president  ot  the  Commission,  who,  in  anticipaliou  of  the  approval  of  tbe  Commi^eD 
and  of  the  Secretary  of  War,  gave  verbal  orders  to  begin  work  at  the  earliest  poM- 
ble  moment.  Orders  wore  immediately  tolesraphed  to  tbe  aaaistant  at  New  Oneans, 
who  bad  been  previously  instmcted  to  hold  himeelf  iu  readineea  for  immediate  actioo, 
to  oommence  preparations.  But  for  this  assumption  of  reenonaibility,  it  is  reaaonably 
certain  that  no  work  whatever  would  have  been  poasibln  tne  past  season  in  tbe  chan- 
nel of  Old  River. 

Tbe  aieamar  Qentrat  A'ewlmi,  tbe  only  suituble  vewiel  at  tbe  diaponal  of  this  office, 
was  in  stich  bad  condition  that  she  waa  not  believed  to  be  St  for  service.  Sbe  bad 
been  severely  strained  by  the  work  of  previous  years,  and  no  money  had  been  availa- 
ble for  her  repair.  However,  as  it  was  fonod  practically  impossible  to  charter  a  snita- 
bla  boat,  she  was  hastily  strengthened  for  temporary  nse. 

Preparations  were  pushed  with  sach  energy  that  the  Kmelon,  fully  equipped,  Irft 
for  Rod  River  on  August  12,  seven  daye  after  the  paasage  of  tbe  river  and  harbor  act. 

In  tbo  mean  time  authority  to  borrow  plant  m>m  the  third  district  bad  been  ob- 
tained, and,  upon  application,  Captain  Rossell  promptly  lent  a  pile-driver  and  Uir«t 
small  bargea  to  the  month  of  Bed  River, 

In  anticipation  of  the  breaking  down  of  tbe  steam-boat  G«ittral  tftteiom,  which  was 
liable  to  occnr  at  any  time,  application  was  made  for  tbe  ataamer  Otceola,  belongs 
to  the  third  district,  but  temporarily  employed  in  the  service  of  tbo  Hiasouri  Bivtt 
Commission.  She  was  at  work  in  the  Missouri  River,  bnt  was  sent  to  the  mouth  ii( 
Red  River  with  great  promptness  by  the  secretary  of  the  construction  committee. 
Sbe  arrived  on  September  13,  and  relieved  the  Semlon,  which  boat  relumed  to  Ne* 
Orleans  for  necessary  repairs. 

The  working  party  arrived  at  the  mouth  of  Bed  River  ou  August  14,  and  aa  soon  at 
the  scraping  apparatus  coald  be  rigged  ou  the  steamer,  the  channel  examined,  and  > 
method  of  operations  determined  on,  work  was  commenced  August  17.  From  that 
time  nntil  October  26,  when  navigation  was  suspended,  the  work  was  vigoronsiy 

The  methods  employed  were  as  follows ;  Ou  the  bar,  at  the  mouth,  the  sora(>er  «aa 
naed  untilall  themod  was  removed.  This  method  then  being  of  no  further  nee,  pilinz 
waa  driven  ou  the  bar,  to  which  the  boats  were  secnred,  and  tbe  sand  waa  wadwa 
away  by  taming  tbeir  wheels  with  the  current.  A  dike  was  constructed  at  tbe 
mouth  to  prevent  the  return  of  Mississippi  water  to  the  Mississippi  after  it  bod  en- 
tered the  month  of  Old  River.  At  all  wide  places  clear  through  to  tbo  AtobafoJayi 
file-dikes  were  built  for  the  purpose  of  contracting  the  cbanueland  producing  scour. 
a  all  about  2,600  feet  of  pile-dike  work  was  built. 

These  methods  were  successfnl  until  September  29,  nlicu  the  bauka  near  Ash  CbIiid 
coinuienced  sliding.  This  action  forced  up  mud  lumps  and  ridgea  in  the  chauDel, 
which,  OS  the  sliding  increased  in  amount,  necAme  more  aud  morodiBicnH  to  removr. 
When  it  was  no  longer  possible  to  remove  these  by  the  methods  above  mentioned. 
they  were  blown  up  with  dynamite,  but  the  rapid  fall  of  the  river  and  the  continued 


rising  of  tbe  lumps  and  ridgea  finally  caused  even  this  method  to  fail. 
On  October  28  further  effective  work  by  any  of  the  above  niolbods  became  irapoe- 

Bon  iD  Olii 
Lbs,  dnriDK 


sible  and  navigation  was  virtually  suspended. 

The  result  of  the  work  done  by  the  United  States  during  the  paat  seaaon  in  OM 
River  Is  that  a  navigable  channel  was  kept  open  for  at  Icaat  two  months,  dnriDg 
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whieb  it  would  oIlierniBC  bave  been  closed.  On  Aiignst  10,  prior  to  the  commcDoe- 
mnttofwoTk.  the  cIiEumel  bud  a  least  dupthof  30  iiicheH,  the  Red  River  Landini;  gauge 
inding  11.6  sod  tlie  Barbru'a  LantUog  kbueb  S.:!.  Oii  September  30  there  waa  the 
ame  least  depth,  although  the  rivur  ut  Bed  River  Laiuiiog  had  fallen  to  6.1,  and  at 

Bubre'H  LandiDg  to  3.5,  and  this  ttas  entirely  duo  to  the  work  doue.  Od  October  tttj, 
Then  navigalion  WHS  virtnallynnspeiideil,  the  Red  River  Lauding  gauge  read  3.3,  The 
lowest  point  reached  during  the  HvaeoD  of  lt<85  was  6.4,  when  there  wan  a  4-foot  cbau- 

Tbeihoal  waterdiiriug  the lovr-water  season  of  ISSG  was  not  aa  heretofore  couftned 
10  tno  or  three  bars  or  llals,  but  vaa  almost  continuous  from  the  Missiatilppi  to  tbu 
bradof  the  Atnliafalaj'a.  It  seems  higlily  probably  that  the  difficulty  of  main taiuiag 
Bivigation  through  Old  River  by  dieaging  will  increase  from  year  to  year,  owing  to 
llw  ulting  np  of  the  chaDoeL 

Hr.  H.  S.  DongJaa,  asBlstant  engineer,  was  in  iiuoiedlate  charge  of  the  work,  and 
for  Bdditional  details  I  refer  to  his  report  herewith. 

On  Angnet  *JI,  1886,  a  project  was  called  for  by  the  presldoot  of  the  CommissioD  for 
Ibe  expenditure  of  the  allotment  of  (187,5110  for  the  "  rectillcatioD  of  the  Red  and 
Itcbaralaya  rivera,  l>y  preveoting  further  enlargemeot  of  the  latC«r  stream  and  re- 
OiicIiDg  its  outlet  capacity,  and  for  keeping  open  a  navigable  channel  through  the 
■MDlh  of  Red  or  Old  River  into  the  Mlssisitippi.^ 

A  project  was  prepared  iu  accordance  with  the  mneral  plan  of  tbe  CommisBion  (see 
Bqmt  of  the  Hiasbsippi  Hiver  Commission  for  lHOi,  page  il6),  aud  suUmilted  t«  the 
CommiasioD  at  ita  meeting  in  Xew  Yurk,  September  ^,  liviu,  uu  foUuwB: 
Room  fi3.  Army  Buii^ino, 

A'aw  rork  City,  fieptemter  30,  1886. 

Colonkl:  Id  obedience  to  instructions  contained  iu  your  letter  of  August  21, 1SS6, 
I  have  the  honor  to  submit  tbe  following  project  ^r  the  commencement  of  work  upon 
lbs  "Rectification  of  the  Red  and  AtchafnlByn  rivers,"  in  confotuiity  with  the  plana 
«f  tbe  MisdHippi  Rivet  Commission.  For  tbie  work  and  for  keeping  open  the  low- 
— V  channel  In  Lowir  Old  River  the  huiu  of  tlcl7,5UU  is  allotted  in  tbe  act  approved 
IMS,  16fl6. 

le  sum  of  91&,00C  has  already  been  allotted  by  the  Commission  for  keeping  opes 
thechaonel  of  Old  River  during  the  present  season,  aud  it  will  probably  all  beex- 
pcadcd-  It  is  believed  that  tbe  Cnnimiaeion  will  desire  to  reserve  an  equal  sum  for 
tbs  moie  pnrpose  during  tbe  next  season.  This  leaves  tbe  sum  of  $157,51)0  available 
far  applieation  to  tbe  work  proposed  at  the  mouth  of  the  Atcbafataya. 

n«  plan  of  tbe  Commission,  so  far  ss  it  relates  to  present  work,  contemplates  the 
(OMUnctioo  of  Mil  lon-ilamsin  fbeAtchafaluya,  which  are  to  be  begun  by  laying  the 
«ilI-conTsea  for  all  of  them.  ( Fide  Ropoit  of  the  Commission  for  1H85,  page  2069.) 
Tb* eoaditione  which  tbHae  dams  niDHt  satisfy  are  st^tted  in  tbe  report  of  the  Com- 
amion  (lor  18b4,  p^e  B660,  and  may  be  summarized  us  follows: 

(1)  They  mnst  all  be  locateil  below  the  Bayou  des  Glaizcs,  tbe  Intervals  between 
iMU  not  exoe«ding  one-quarter  of  a  mile. 

m  They  must  be  built  up  to  just  below  low  water. 

(3)  Their  height  and  the  width  between  spurs  ia  to  be  so  a4)iisted  that  tbej  aboil 
psraiit  tbe  passage  down  the  Atchafalaya  of  a  voluiue  eqool  t«  the  flood  diselMvae  of 
Brd  River. 

(4)  The  sills  are  to  be  not  less  than  300  feet  wide  np  ftud  down  stream,  and  are  to 
silMd  trvuversely  upto  thebigh'waler  banks.  Tbodatnsiire  to  be  built  aiK>n  them 
witk  eoocBDtiic  and  diminishing  cribs  like  those  employed  in  New  OrleuHS  Harbor. 

Tbe  followiiig  method  of  couHtroctiug  and  piacinglhesillsfotthesedamsia  adopted 
fcrlbepaipaae  of  estimating  the  cost  of  tbe  work.     It  was  prepared  upon  the  ground 
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V  Awjatant  EnglDoers  H.  8.  Douglas  and  W.  0.  Price  nnder  my  specific  instructiona. 
IlHHba  sreaUy  modified  aa  tbe  result  of  experience  in  actual  consttoctiou. 

Xaui  aill  ta  to  oouslBt  of  a  oontinnons  series  of  ballasted  mattresHes,  300  feat  wide 
^  ud  dom  ataeam,  extending  to  bigb-wafer  mark  lb>m  bank  to  bank,  and  cribs 
imtti  upon  Ibe  malticMea  at  the  banks,  so  as  to  form  slopes  of  1  on  3  from  low-water 
■«k  t*  deep  water.  Before  placing  the  mattresses  tbe  muika  between  high  and  low- 
*aUr  Units  twe  to  be  graded  to  a  slope  of  1  on  3. 

Itlspivpaeed  to  oonstmot  and  place  the  mattresses  as  follows:  Waya  will  be  built 
■t  a  emvenienl  point  above  the  site  of  tbe  dams,  upon  wbtcb  the  mattreesee  nill  bo 
caoatnwted.  Each  mattress  will  be  IH  inches  thick,  300  feet  loug,  aud  75  feet  wide. 
Om  iM  of  Um  tbi^nees  will  be  willow  brusb,  the  alternate  coursev  laid  at  tight 
Urieatoeacb  other  and  tlghtlv  compressed,  andG-incbea  will  be  poles  crossing  each 
otW  at  right  angles,  ao  as  to  Corn  pockets  for  holdio)^  the  stone  ballast.  The  com- 
pleted mttttress  will  be  launched  and  towed  to  its  iKMutiou,  where  it  will  be  moored 
between  barges  loaded  with  stone,  and  suuk. 

Coauncaejog  at  tbe  dnirn  ntrnam  edge  of  the  mil,  it  ia  proposed  to  lay  a  seriea  of 

usM  mftttresMa  eitd  to  end,  ao  aa  to  form  a  strip  75  foet  wide  entirely  across  the  river. 
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Jnat  above  Ibix,  aod  posailily  overlanpioa  it,  ft  aioiJUc  atrip  will  bo  l»itl,  bnwkiuF 
Jointanitb  tbe  lint.  Otlierntripaitilt  belaidin  ft  like  maiiDer  until  lUeilcoutilwidtt 
of  300  feet  bus  been  attained.  A  aeoond  coitrae  of  mattrea^ea  of  aimilar  dimeniiaiN  ; 
will  be  then  laid  upon  the  HrsC,  beinj;  placed  witb  tboir  greftiest  length  parntlel  la 
the  curreot  and  acroaa  the  drat  at  right  angles,  so  aa  to  cover  eSaotually  any  openlngi 
which  might  permit  acour. 

The  criba,  to  give  a  alope  oTl  on  3  at  the  banka,  will  be  placed  npoQ  tbemkttrenv 
in  the  manner  emploj'ed  at  \ew  Orleaus  Harbor.  These  crilw  are  regarded  aa  u 
eesential  part  of  the  aill,  and  ahonld  not  under  any  cironmstancea  be  omitted. 

The  proUabte  coat  of  u  single  aill,  eiclualve  of  plant,  is  determintxt  approximately 
M  follow  a ; 

(1}  Grading  tkt  baitkt  abora  low  irafrr. — The  present  atope  ia  generaltj  Terf  atMp, 
and  mnat  be  graded  to  a  slope  of  1  on  3  at  each  aill.  The  amonnt  of  eioa^ation  re- 
quired haa  not  yet  b«eu  dpbnitely  determined,  but  ia  estimated  at  aboat  5,000  cabie 
yardx  at  enuh  aill.  If  a  hjdraulio  grader  cau  be  borrowed  from  aome  other  diatrid 
tbia  cau  hv  removed  (or  about  2  cents  per  cabto  yaril,  or  ftbont  tlbO  per  eilL 

{'2)  Matlreti  icork. — The  average  width  of  Ihe  river  lielweeo  high-wator  bauka  in- 
mediately  beluw  Uayon  des  Qlaizes  ia  about  1,300  feet,  and  the  average  length  of  tlM 
foundation  mattress  work,,  measured  along  the  high-water  wetted  perimeter,  will  b( 
ftbont  1,400  feet,  ileoce  each  aill  ooutaius  about  l,;idO,000  cubic  feet  of  mottnw 
work.  Ita  coat  iu  place  ia  estimated  at&  ceutu  per  cnble  foot.  The  total  cMt  foi 
each  aill  ia  therefore  |li3,000. 

(3)  Criba. — The  number  of  cribs  required  will  be  determined  by  theezieting  ata)K 
of  the  bank  below  low  water  In  each  locality.  Thia  is  not  definitely  buown,  but  it 
iseatimated  that  U0,000  feet  ofcrih-work  will  be  required  at  each  sill,  Tbeloatehta 
sunk  in  New  Oileaua  Harbor  cost  3.56  cents  per  cubio  foot.  At  tbiaprioa  theooattt 
cribs  in  place  lor  each  sill  wiU  he  |2,84H. 

The  estimated  coat  of  ft  single  aill  la  therefore  as  foltowa: 

Giading  above  low  water , tl" 

Mftttresawork 6S,0» 

Cribs 4* 

Total 66.9* 

The  plant  required  for  tbe  work  is  aa  follows :  Six  bailee  for  lowering  mattreasN 
and  CTibs,  ais  Eeneral  service  barffea  for  bandliug  stone  at  tbe  work,  twenly.Gn 
bargee  for  the  delivery  of  stone  and  brush  by  tbe  contractors,  one  propeller  tuE-^"*' 
for  towing  mattre«aes  into  position  and  handling  pUut,  about  10,000  ponad*  of  tvff 
for  lowering  lines,  etc. :  Toola  for  mattress  coustructioo.  It  is  a&iUDi«d  that  sack 
portionaof  the  necessary  on tftt  aa  are  now  on  hand  in  thediatrict  will  be  uaed;  fot 
example,  euokiug  utenails,  blankets,  ticks,  lumber,  etc.  Temporary  quarters  wiU  b> 
required  for  the  laborers.    The  cost  of  this  plant  is  estimated  as  follows : 

6  lowering  barges,  at  $3,200  each $».!«' 

6  stone  barges,  at  tl,au0  each W.iifC 

S5  brush  and  stone  barges,  at  $1,600  each 45,W 

Tug-boat,  about '.t"W 

Quarters  for  laborers,  about 3,W 

Bope,  tools,  etc Z,W> 

Total er.fw 

Deducting  tbe  coat  of  plant  fVom  the  amount  available  ($157,600)  there  lemiiu 
$70,500,  whioh  ts  Just  abont  sufSclent  for  tbe  conatrnotiou  of  a  aiugle  aill. 

The  present  working  seoaon  Is  now  so  far  advanced  (hat  little,  if  any,  aetnal  tea- 
■traction  can  be  undertaken  before  the  high  water  of  18d7.  I  recomniend  that  a  mt- 
vey  of  the  site  of  the  proposed  sills  be  made  at  once ;  that  tbe  nocessftry  plant  U 
OODStruoted  or  pnrchased  ;  that  the  necessary  quarters  be  oouatructed,  and  llut  l^ 
rangements  be  perfected  for  the  supply  of  materials.  Tbe  coustruotioa  of  a  siufili 
sill  u  also  recommended,  should  the  Commission  think  proper  to  waive  the  oozii- 
tiou  expressed  in  its  report  of  1885. 

Very  respectfully,  yonr  obedient  servant, 

CiiiiS.  W.  Raymonj), 
Cel.  Q.  A.  GiLLMORE,  Mq/or  o/  £afi*mt. 

Corp*  of  Enginttrt,  Fretideat  MUiiuippi  Bivtr  CominUiion. 
Tliis  project  was  approved  by  the  Secrerary  of  War,  October  1,  tSM. 
OuMarcli  14,  1B87,  for  the  reasons  therein  staled,  the  following  modiBcationoftli* 
original  project  was  submitted : 

UsiTED  States  Enoineicr  Office, 

XaB  OtIm-*,  La.,  March  14, 1867. 
Sutr  Tbe  approved  projeot  for  tbe  commencement  of  work  upon  tbe  "  BectiGcalioii 
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'  calla  for  the  coDatructioii  or  purubas«  ot  ttm  ful- 

lloireriug  barges,  at  $3,200  each tI9,200- 

fflMie  barges,  at  $1,800  each 10,8(» 

ftbrnsh  &nd  stone  barges,  at  $1,600 45,000' 

1  tug-boat,  at  $7,U00 7,000 

Qiarlen  for  laborers ". 2.O0O 

Sope,  tools,  aUi 3.000 

Total 87,000 


(1)  That  the  laboreni  be  lodged  in  quarter-boats  ioateail  of  in  huta  on  tbe  baok. 
ncae  boats  can  be  moved  about  as  may  be  oeceasary  and  moored  in  tbo  moot  con- 
miciit  places,  so  (bat  tbe  laborers  neetl  lose  no  time  ingoing  to  and  from  tbeir  work. 
Ihave  been  informed  by  tbe  district  ofSoera  above  that  tbuy  have  qunrtor-bouls  In 
oeeMof  their  requirements,  and  tbat,  with  tbe  approval  of  tbe  Commiaaion,  tbey 
•Mltd  lend  me  two  or  three  for  this  work. 

(9)  In  regard  to  floating  plant:  The  six  lowering  barges  ai«  now  beiag  built  by 
•ntiBct  at  a  cost  of  $2,787  each;  when  completed  with  capstans,  etc.,  tbejr  will  coat 
■boot  ^900,  which  is  a  little  less  Iban  the  ratimate.  The  project,  in  wldittoii,  cnlU 
&rthirty-one  bnuh  and  atone  barges  at  a  cost  of  $55,800.  I  do  not  think  that  all 
if  these  are  necessary,  as  1  propose  to  collect  all  tbe  stone  that  will  be  required 
Hittcwe  it  at  aome  convenient  place  before  the  work  ia  begnn.  I  tbinlc,  therefore, 
Am  eleven  brush  anil  stone  barges  will  be  all  that  will  be  required. 

To  obtain  them:  In  the  floating  plant  pertaioiag  to  New  Orluitns  HiirboT  wns  an 
amneement  of  eight  burgeu,  90  feet  by  100  foot  each,  rigidly  teamed  togethpr  and 

e'Sed  with  ways,  for  the  ounslraotion  of  oontianons  mattressea.  TliisaHairlma 
nard  doring  Ae  paat  aoasoa  in  tho  constraotion  of  mattresses  for  the  spnr-tlikes 
li  Uie-Goald«boia  Bend,  bat  it  la  not  very  well  adapted  to  this  work,  as  it  is  very 
Wdto  move  abont;  and,  also,  as  tho  barges  are  placed  aide  by  side  all  tbe  brush  in 
lk«work  has  to  be  carried  tbe  whole  length  of  a  barge,  thereby  incresaiu);  the  uum- 
to  of  laborers  required  in  tnattrMa  conatrnotion.  Tliese.  barges  are  beginntng  to 
ifttq  Mid  tbe  ways  are  aitto  giving  out,  and  it  has  become  necessary  to  aeparate  them 
kaner  to  repair  and  calk  them.  Now,  it'  these  barges  were  put  in  order,  which 
MbU  be  done  by  hired  labor  and  making  use  of  such  of  tbe  old  material  as  is  anitable, 
ttaeoel  of  abont  $1,31)0  for  the  eight,  they  would  then  mnke  excellent  brnsh  and 
Mme  fa«i|;«B  for  the  Atcbafalaya. 
I  vnold  therefore  propose  to  build  three  barges  of  tho  model  shown  in  the  accoiu- 

Cfing  photograph,  which  will  cost  altogether  about  $10,DuOt  and  exchange  them  lor 
right  bargee  above  described.    This  would  give  no  an  admirable  mattress  plant 
fa  Kew  Orleans  Harbor,  and  eight  good  barges  for  the  Atcbafalaya.    The  barges  I 
Mw  have  are  too  narrow  to  havethe  ways  placed  on  them,  as  shown  in  tbe  photograph. 
1  wonld  then  propose  to  build  tliree  bruah  and  stone  barges  for  the  Atcbafalaya  at 
•MHtot  $1,^00  each. 

Tha  meana  of  communication  with  Simmaport  are  exceedingljr  slow  snd  nncertaiu. 
Tke  nearest  telegraph  and  railroad  stations  are  at  West  Melvilie,  where  the  Tesaa 
ad  FaeificBallroad  crosses  the  Atcbafalaya  and  Bayou  Sara  on  the  Uiaalsaippl.  The 
ftmeris  25  and  the  latter  50  milea  away.  In  order  to  keep  this  office  la  daily  com- 
■noieation  nilh  the  work,  I  propose  to  repair  the  iron  at«am  launch  Altuka,  belong- 
iBctoNeir  Orleans  Harbor,  and  aae  It  as  a  dispatch  boat  between  West  MeWilla 
ud  EimaiHport.'  When  not  bo  employed  it  wonld  be  very  usefal  in  towing  mattresses, 
rtc   Tbelanncb  requires  anew  boiler  and  certain  minor  repairs,  which  will  cost  iii 

■U  »tHHlt  t&OO. 

To  ncapitnlate : 

llowering  barges,  at  $2,900  e«oh |17,40O.0O 

Ibnthand  stone  barges,  at  $1,800  each 5,400.00 

Eapaiiing  S  barges,  at  $1,300 1,300.00 

Repairing  Uuncl  adwio,  $500 500.00 

Tog-boat 7,000.00 

3  uattreos  barges  for  New  Orleans  Harbor 10,000.00 


Saving 45,400.00 

For  the  maintenance  of  tbe  low-water  channel  throngh  Lower  Old  River  dnring 

IB*  ouniiig  season,  I  purpose  to  employ  the  eteatn-boat  Uaneral  yeivl^n  in  Bcraping  as 
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lieretofore,  and,  yrlOi  the  approval  of  the  OommlMiOD,  to  boirow  a  pilr-driTer  h 
ODeof  the  diatriota  above,  to  be  naod  in  the  ooDBtructioi]  or  I«aipoFa[7qiBrdik 
I  ahsll  also  make  uas  of  the  launch  Rubg  an  it  ma;  be  required.  1  thiok  it  wooH 
advantageouB  to  the  service  if  the  Cominiasion  mould  caim  a  wrriceable  pil«4rt< 
to  be  permanoDtl;  tTansfeired  to  this  work. 
The  tug  Tilda,  beloa^og  to  New  OrlesuB  Harbor,  baa  been  rooeatly  inapaetadi 

■Orleana  Hajbor. 

1  have  at  CairoUton  a  store-hoase  which  coat  about  t^iOO.  It  iiiiiidaogwofblli 
Into  the  river  on  accoaot  of  the  caving  baak.  1  woald  request  authority  to  tab 
dowQ  and  p1a«e  it  apon  a  barjie.  This  will  coet  about  ("^-'i.  Tbe  barge  eoald  tl 
1>e  moored  with  the  deet,  aud  the  aervlces  of  one  watchman  dinponaed  witi). 

If  the  above  recommend atious  are  approved,  1  would  leqiiest  that  I  majbewiti 
saaooD  as  poaaible,  in  order  that  the  work  of  conatructioo  and  repair  maj  bee 
menced. 

Very  napectfnily,  yonr  obedient  aervaot, 

Dab  C.  KntoiuK, 
(^UOk  ^  Snfhum 
Col.  Q.  A.  OiLLHORE, 

Corp*  (/  Eiigiii«tn,  Prmidtnl  Miuinippi  Sirtr  CommiMJ**. 

Tbia  modification  of  the  original  project  waa  approved  by  tba  Seuiatatj  af ' 
A^l  9!,  I«^. 

The  actoal  placing  of  the  aillacan  only  be  done  during  low  water.  Thelataw 
the  seaaon  when  the  allotment  became  available  and  the  pmdeot  for  ita  eaM«4it 
approved,  together  with  tbe  large  amount  of  preparation  and  plant  reqwnd,  i 
dcred  it  imiioasibte  to  do  any  aotnal  ootiatrnotion  on  the  aill  dam*  daring  thak 
waier  teaaon  of  1866. 

Tbe  prepAratory  work  done  in  accordance  with  the  approved  pr(()eetB  baa  tooaii 
of  a  survey  of  the  aile  of  the  proposed  aiUs,  the  eonatmetion  or  porchasa  of  all 
necewary  plant^  and  in  making  arrangemente  for  a  npply  of  the  neeaaaary  itsM 
ballaating  tbe  aills. 

On  November  6,  1B86,  a  aarvey  party  left  New  Orleana  tor  tbe  pnrpoea  sf  ma  Ml 
anryey  of  the  Atcbafalaya  in  tbe  vicinitv  of  gimmaport,  La.,  t*  ohMlo  the  at 
aary  data  to  determine  the  most  favorable  lecation  for  the  prapo— d  atlla.  ' 
BUTvey  waa  most  thorough  and  elaborate,  and  it  ia  brilBv«d  that  all  tb«  data  ae 
ear;  for  the  location  of  the  prr^MNied  ailla  baa  been  obtained.  The  flnid  verk ' 
completed  Pebraarr  W,  1887.  For  detaila  aa  to  nethods,  etc.,  I  leEu  to  tba  rapo* 
Mr.  W.  J.  Harden,  herewith. 

Incidental  to  tbeanrvey,  tbe  cross-aectionaof  the  AtobaMaya  between  Itabaal 
Bayon  dea  Olaiiea,  made  in  Novembw,  1H83,  were  r^eated.  Tbe  fallowing  enap 
live  table  givea  tbe  reaulla: 

CroM-aeoNMM  of  He  AleMafalaya  Bittr  Mveca  fkt  auMlA  ^tktrivtr 


It  will  be  noted  that  tbo  enlargement  of  tbe  Atobafiday*  fcvm  NoraBber,  U6! 
February,  leST,  haa  been  very  eligbt.  It  seema  A>ir  te  aaaoBM  Oat  thiatadMt* 
partial  cloBure  of  tbe  Tenaaa  Front  by  levees.  Appearancea  Indicate  that  Uwiii 
ence  of  the  leveeing  of  the  Tenaaa  Basin  on  tbe  AtobaMaya  problem  haa  baen  < 
great.  It  la  poaslble  that  tbe  fitrther  enlaraeaBent  of  Vbe  AtobaMay*  might « 
entirely  when  the  Miaaiaalppt,  during  floods,  la  Dreveuted  ftom  overflowing  into 
Tensaa  Baaiu,  provided  the  outlet  eapaeltv  of  Old  Biver  remained  ODehMiged.  1 
last  oonld  hardly  happen,  bowevar,  with  tbe  oonoeutratad  dioobaige  U»t  would  U 
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iBMUiroagb  Old  Biver.  uid  I  am  theNfore  of  the  oplntou  that  the  leveeaou  the 
ItaMaFioat  Bhonlduot  beextendsd  fortlierdovD  the  river  until  one  or  morealUa 
aT»  b«en  placed  in  the  Atdukfalays. 


,  .  ■e  opened  and 
MbaM  swarded.  Work  on  the"baireea  Was  oominenoed  Immediately,  nod  five  of 
iMiHwereooBialeted  Jane  30,  1687.  Tne  remain  tag  oneoftheBizlianrea  wlllbecum- 
tolad  Jnl;  9, 1887. 

Pn>pa8alaforbuiIdltigthethreegeDBral.seTTiaebargBa  were  opened  Anril  9,  and  eon- 
raet  awarded.  Good  prorreaa  has  been  made  on  tnem,  and  they  will  probably  be 
OMpletad  by  Jnly  15.  tbodate  apecified  in  the  contract. 

fnpoaalB  for  bnildlDgthree  large  ways  baiwie  were  opened  April  19,  and  contract 
waidad.  They  are  generally  similar  to  the  {oweriug-bargeg,  with  the  exception  of 
be  ways.     They  are  to  be  completed  Angoat  1&,  1B87. 

The  approved  project  provided  for  the  poichase  of  a  tng  to  be  Dsed  In  connection 
lith  this  woik.  The  reqairement  waa  made  known  to  Bteam-boat  men  aad  parliea 
sviog  tags  f»r  sale.  A  nnmber  ofofien  of  tags  with  desoription  were  received,  and 
Mh  as  were  thought  suitable  for  the  work  were  czaoiiiied.  An  ofi'er  of  n  tug.  caltetl 
be  Joks  Orm  Ko,  'i,  was  receive<l  from  Pudncab,  Ky.,  anil  after  inspection  the  boat 
ras  purchased  ror(ti,&56,  this  ainount  being  SoUOIeMi  thau  that  estimated  in  the  pro- 
set.  A  crew  was  sent  to  Padncah,  ami  the  tug  was  utilized  to  low  the  quarter-boats 
pile-driver,  borrowed  from  the  first  district-,  to  the  month  of  Ked  River.  She  ar- 
d  there  on  June  27.  The  tug  waa  brought  to  New  Orleans  to  assint  in  towing  the 
last  of  barged,  etc.,  to  the  Atcliafalava,  aud  alHo  to  have  some  slight  ueueaaary  re- 
lain  made  to  her  maohiuery.    Thefullowing  in  herdnuriptiou; 

<1>  The  hull  was  built  at  Padncah,  Ky.,  at  the  end  of  the  year  18S),  and  oom- 
MDOemeul  of  1Sb5,  of  well-seasoned  Kentucky  oak,  and  la  now  in  aonnd  and  good 
onditioD  ;  the  length  is  73  feet  by  the  laspeutor'arepori>;  75  feel  on  deck  j  the  beam 
I  15  feet,  and  the  depth  ii  8  feel  6  iocbea.  The  dato  of  the  first  inspection  Is  the 
Mi  of  March,  I3«5,  Midof  the  last  the  291h  of  November,  I88G.  The  gross  toauace 
.  =_^  ..   .,._  .._j__.._.  ™,  .„  ,_._, . ^eof  56.ffJ. 


ired  til 


B  77.41,  the  dedueliou 20.48,  leaving 
{i)  ThebolUr  iaoflongitndinal  multitubular  form  and  waa'built  in  1B!^4  by  James 
iarse  &  Co.,  of  Pittebnrgh,  Pa.  It  is  of  steel,  with  twenty  6-inoh  cylinders,  Uoabte 
treted  and  drilled  holes ;  it  was  new  when  put  into  the  boat  in  March.  I'^t^,  and  it 
m  last  ioapeoted  on  the  39th  of  November,  18H(S,  when  a  maximum  stoam  pressure 
f  122  poniida  was  allowed.  The  usual  steam  pressnre  carried  is  from  80  to  90  pounds, 
■d  to  maiataiD  this  the  average  conanmntiou  of  coal  has  been  about  85  buahels  a 
ky.    The  coal  used  has  been  mostly  alack.  * 

(3)  The  eugine,  which  is  16  by  16  inchei^  was  built  io  ltiG4  by  the  Novelty  Mn- 
bne  Works  of  F<vaDSville,  lad.  It  was  new  wbon  it  was  placed  in  the  boat.  The 
baft  IB  of  steel,  5  inoben  in  diameter,  with  three  hrace-beartngs.  and  the  diameter  of 
be  wheel  is  5  feet  9  inches.  The  boat  is  fitted  with  a  No.  6  Kival  pump  mode  by 
leDonald,  of  Cincinnati,  Ohio,  which  has  a  capacity  of  22 gallons  a  minute;  it  also 
lu  the  necessary  syphons  and  an  exti-a  hand-pump  on  deck. 

(4)  The  coal-bnnkers  hold  GTO  bnahela,  and  when  they  are  full  the  boat  draws  61 
eet.     It  la  fitted  with  a  balauce-rndder  5  feet  high,  4}  feet  behind,  and  18  inches  lu 

InfonDstiou  was  received  that  stone  for  ballast  suitable  for  the  proposed  sill  work 
ould  be  found  in  the  States  of  Misaisslppi  and  Loniaiana  in  quarries  easily  accessible 
a  the  work.  An  examination  of  the  different  localities  was  made  in  the  early  part 
if  February,  and  ipeelmens  of  the  different  quarries  were  obtained  on  the  ground  for 
Tamination  and  test.  Stone  weiehing  150  pouuda  per  cublo  foot  was  found  near 
t4^ee  BtatioQ  on  the  Texas  aud  Facilio  Railway,  about  80  miles  from  West  Melville 
ID  the  Atebafalaya.  An  agreement  with  the  parties  owning  the  quarriea  has  been 
ude,  and  the  etone  is  to  t>e  delivered  on  the  banks  of  the  Atebafalaya  at  Weal 
telvllle,  from  which  point  It  will  be  transported  on  barges  to  the  locality  of  the  sills 
«  required.  By  this  arrangement  the  number  of  bargee  rei^aired  is  greatly  reduced, 
Jid  the  expense  of  unloading  the  stone  ou  the  bank  at  the  si  lis,  reloading  it  aud  then 
ilaciuK  it  ou  the  mattresses  is  avoided.  Under  th  '  present  arrangement  two  oimore 
'arge  loads  of  stone  will  be  brought  up  when  required  and  unloaded  directly  on  tn 
he  imt*reaees  which  are  to  be  sunk. 

AnMigemeuts  have  been  made  to  obtain  three  quarter-boats  and  apite-driver  from 
he  drat  district,  and  sbonld  nothing  unforeseen  occur  everything  will  be  lu  readi- 
MSB  to  commence  work  on  the  sills  as  soon  as  the  river  reaches  a  sufflcjeutly  low 

nie  amount  expended  in  the  ezeention  of  the  approved  project  ns  roodifled  toJune 
10,  1BH7,  Ult27,ll».84. 

The  amount  that  can  be  profitably  expended  daring  the  fiscal  year  ending  JuneSO, 
lew.  Is  $200,000.  •■  ■.       r-  a  J  -B 


Digitized  by 


Google 


"2902     KEPORT   OF  THE  CHIEF   OF  ENGIKEEE8,  U.  S.  ARMY. 

The  work  la  Id  tbc  culkction  iljstrlct  of  Kew  Or1<>aDa,  wliich  is  tbe  near.'sl  port  of 


STATISTICS. 

All  the  river  conimeTce  of  Eed  River,  Baynnn  Haaon  and  Tpiiubs,  OoaeblU  and 
Black  Tivpn,  tbe  Alchafalaya,  Batons  Conrtalileau  and  dea  GtaiiM,  together  vilh 
iiunieroDs  tributaries,  and  a  larfie  portion  of  tbe  commeree  of  Bayou  Tecbe,  ptmm 
through  Old  River.  The  total  value  of  the  conimeTce  tube  heuefile*!  b;tbeini[>rDtc- 
nient  u  eetimated  at  940,0(M,000  aDUuall.T. 

FKASCIAL  STATEMENT. 

Improring  ihe  UimU»ippt  JJitw  (ao  liaiiO- 

(n)  ReotificatioD  of  Red  and  Atchafalaya  rivers: 

Aotof  AilRuatS,  1886,  allotuMJUt $187,SOO.«I 

July  1,  I^,  BinooDt  exueoded  dariDS  tbe  fiscal  year  eudiug  June  30, 

ikj...... :. : 27,126.61 

July  1,1887,  balance  available 160,3?l.l(i 

(E<)  Mouth  of  Red  Rirer: 

July  I,  1886,  anioaat  available 4,361.(3: 

August  Itf,  1886,.  aruoanlaltoted l.^OOO.W 

Total -. I9,36*.e 

JdIvI,  la^,  anionnt  cipetided  (luring  the  fiscal  year,  exclusive  of  mit- 

staiiding  liftUilitiea,  July  1,  IBSe .• 19,013.» 

Julyl,  1887,  balance  avatlahle 350.33  j 

CONSTRDCTIOX  ANIi  REPAIR  OF  LGVBKS. 

The  nrrijcct  of  toveo  buiM1ti|;  adopted  by  the  ConiniisBioD  tiaa  so  far  beeu  sitaplr  to 
close  toe  oxisting  gaps  in  tbe  tinea  already  established  by  construcliog  leveee  as  fit 
Be  tbe  fiinils  allotted  ivill  ]>eruii(  triib  locatiousofreasouablo  ptTuiaueace  and  giadM 
equal  to  the  adjacent  Icveea.  While  proceetliug  undur  this  plan  the  losa  of  leveea  b; 
cuviog  batiks  and  their  breachiug  by  Hoods  may  be  anntinlly  anticipated. 

At  llie  becinniugof  the  fiscal  yi^ar  uo  work  \cua  \a  iiro^r^ss,  owing  to  lack  of  fundsi 
The  levees  built  were  generally  iu  good  couditioa.  Some  ropaiia  were  known  lob* 
uecewiary  to  the  Ilnit^^d  States  levees  at  Hard  Times,  Keiupe,  and  to  the  GiassoM^ 
swamp  portion  of  the  Green's  to  Fairviow  Levee,  all  ou  the  Teusas  front.  On  llrt  i 
Atchafalaya  Front  the  line  of  levees  was  continuona,  except  the  Morganza  Crevawe. ' 

From  the  appropriation  of  Congress  made  in  the  act  approved  August  5,  1886,  It ' 
improving  Mississippi  River,  the  Commission  at  Ka  meeliug  September  20. 1866,  allot-  ; 
ted  140,000  to  be  applied  to  the  building  of  MurgaoEa  Levee,  tbe  reaolutfoD  beingn, 
follows:  I 

"That  the  anm  of  (40.000  be  npplial  to  the  building  of  Morgan  eh  Levee,  providn  | 
the  balance  of  the  sniu  necessary  to  complete  said  levee  be  contributed  by  the  Sttts  ^ 
of  Louisiana,  and  raised  from  other  sources."  : 

A  project  for  the  expenditure  of  this  anm  waa  called  for,  andwae  prepared  sad  . 
•ubmil.ted  by  Major  Raymond.     This  project  was,  briefly,  aa  follows; 

■'That  the  United  States  district  engineer  bo  authorized  to  enter  into  an  agw*- 
ment  with  the  contractor  for  tbe  work  to  bo  done  by  the  State  of  Louisiana  sm 
perish  of  Pointe  Couple.  That  the  work  of  the  United  States  shall  commence  wtieo 
the  work  of  the  State  and  rariBb  has  been  completed  to  tlin  iintinfactiou  of  tbe  di^ 
triot  eugineer.  Payment  ebnll  be  made  upon  the  completion  of  the  levee  to  the  b5I' 
isfactiou  of  tbe  United  States  district  engineer.  All  work  to  be  paid  for  by  tin 
United  States  shall  be  executed  under  the  supervision  and  in  accordance  with  tba  is- 
structionsof  the  United  States  district  engineer.  The  agreement  shall  bo  subject t« 
tbe  approval  of  the  Secretary  of  War." 

This  project  was  approved  October  15,  with  the  condition  that  the  work  done  b^ 
the  State  anthoritios  should  bo  subject  to  inspection  by  the  United  States  enginnr  : 
officer  in  charge  of  the  district. 

In  accordance  with  the  approved  project,  an  agreement  was  entered  Into  with  Ibe  ; 
Stale  contractor  to  build  the  portion  of  the  levee  to  be  paid  for  by  the  United  Statt*, 
at  the  rate  of  25  cents  per  cnhic  yard,  and  an  inspector  was  placed  at  once  npoD  lb* 
work  being  done  by  the  State. 
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The  coDstrnctioa  of  the  lovee  wu  comtoeniiAd  October  13,  l&X.  Owing  to  the  late- 
a««  of  the  season  it  was  ooDsidered  somewbat  nncertain  whether  the  levee  coald  be 
completed  before  the  high  water  of  18Q7,  bat,  favored  br  dry  weather,  the  work  was 
poshed  with  gre^it  oDergy,  nod  on  Janaarj  US,  1H87,  the  leviv  was  reported  com- 
pleted. A  careful  final  iDSiioctioa  was  made,  the  work  found  to  be  Matisfactory,  and 
the  levee  was  accepted.  Since  that  time  It  has  been  testeil  by  the  moderate  flood  of 
1IM7,  and  haa  shown  no  Bi);uBof  weakness. 

On  Seplembcr  20  and  November  'J7,  liiSS.  the  Cnmmissinn  made  altotments  of 
fnnda,  to  be  assigned  by  the  Board  of  Enj^ineei  OtTlcc-re  on  building  anit  lepair  of 
leveen,  for  the  construction,  repair,  and  malnte'uauoe  of  luvetw  to  the  third  aod  fourth 
districts. 

With  funds  derived  from  this  source  repair  work  has  been  done  oo  the  United 
Slates  levees  at  Hard  Times,  Kempe,  and  on  the  Qiasscook  Swamp  portion  of  the 
Green 'b  to  Fail  view  Levee. 

For  details  conceraing  levees  I  refer  to  the  report  of  mj  assistant,  Mr.  H.  8.  Dong- 
Lts,  who  has  special  saperrisloD  of  levee  work. 

The  gaps  now  existing  iathelinesof  levees  in  the  district  are  on  the  TeuaosFroDt, 
sud  are  as  follows : 

Diamond  Island  Bend,  a  gap  ahoat  S0,000  fbet  long. 

BooRere  Crevasse,  a  cap  aboat  23,400  feet  loug. 

Black  Hawk  to  Red  River,  a  gap  about  90,000  feet  long. 

At  Deer  Park,  two  short  gape. 

A  gap  isseriouslytbrentenedat  the  United  States  Eempe  Levee,  where  the  bank  is 
cnving  rapidly,  and  is  now  within  a  short  distance  of  the  embankment. 

On  Ibe  Atchafalaya  Froiit  the  cloanro  of  the  Morganica  Crevasse  makes  the  line  of 
IS  froni  tUo  month  of  Rod  River  to ilie  forts. 


The  cotrnierce  bcneBted  by  lavees  is  oU  that  of  the  Lower  Hississipni  River. 
The  work  coming  nader  lUe  goDeral  appropriutioo  forimpmving  the  Missi*sippi 
River  from  Cairo  to  the  Head  oftbe  Passes,  uoscj>srate  appropriation  is  asked  lor. 

riXAKCIAL  ST.^TEMENT. 

ImproHng  J^ittittii^i  irir«-  (so  liniii). 

(e)  Levees  on  Atchafataja  Front: 

'  Jnlyl,  1886,  amonnt  available »511.35 

Octobers,  1886,  amount  allotted 40,000.00 

Total 4U,5U.35 

July  1,  1^7,  amonnt  expended  during  the  fiscal  year,  oxclaeive  of  ont- 
standing  liabilities  Joly  1,  IdaS 40.Slt.35 

(A)  Levees  on  Tensas  Front ; 

Jnlyl,  1066,  amount  available 1,413.72 

November  20,  1tJ86,  amount  allotted 11,100.00 

Total la,513.7a 

Jiilv  1,  16^,  araonnt  expended  dariug  fiscal  year,  exclusive  of  out- 
BtandiDg  liabiluiee  July  1,  1008 10,613.66 

Jnly  I,  1867,  balance  available 1,900.06 

(i*)  Protection  of  levees: 

MHrcb<l,  I(«7,  amount  allotted 7,000.00 

July  1,  16o7,  amuDUt  expended &03.82 

Jnly  1,1<J8T,  amount  available 6.496.18 

Survey  or  the  Moboanza  Beach. 

The  survey  of  the  Morganza  Reach  was  called  for  by  a  resolution  of  the  Coramis- 
sioQ  of  November  26,  ie86. 

Tlie  object  of  tho survey  was  to  obtain  prctirainarv  data  from  which  to  note  the 
fffect  of  the  closare  of  Morgnnza  Crovosseupon  tho  cuanuelof  the  river  in  the  vicin- 
ity. For  this  parpose  fifteen  cross- sect  ions  of  the  reach  hove  been  carefully  made, 
pennaneiitty  marked  and  referred  to  Ihe  Memphis  datum,  so  that  they  can  bu  re- 
peated at  some  future  date  for  comparison. 

The  survey  was  only  intended  to  establish  data  for  future  comparison,  bnt  as  the 
CTMs-teotions  were  nearly  coincident  with  those  made  in  1S83,  under  the  direction  of 
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the  CommiMioD,  I  have  bad  tbeae  sectioos  plotted  oa  th«  SKiue  sheet  with  thme  nf 
the  preseDt  BUTvej,  aad  the  foHowiog  oomparfttiTe  table  of  Km»  ud  hydnnlic  radii 
prepared: 

Jnt^MUt  and  dscreow  ra  ana  and  in 


A«. 

HjdiuUe 

-^ 

°'~'^' 

1R83. 

""■ 

■JecniM— . 

"• 

«.. 

Jr"r 

12.  IM 

is 

127,  MS 
ISI,  815 

IU2,13U 

113, 897 

W.1KI 

1DU|73:I 
1HM5 

— !ieo 

—  WD 

5S 

115 

411.  t! 

4".  8 
33.8 

to.* 
to'.* 

31.f 

'^"'«» 

-■»• 

«...., 

The  HorgantaCravutehM  been  open  for  tbirteeDyeats,  nine  of  which  were  prior  t* 
thesarvey  of  1H63.  It  woolil  aeem  that  dnriog  this  time  tbo  ohnnael  of  the  river.  U 
leaat  so  far  as  it  waa-affected  by  the  orevaiwe,  would  h:ive  attained  a  state  of  eqni- 
llbrinDi,  hat  the  table  does  not  todicate  that  it  had.  Of  the  fifteen  crooe  ■ectioBi, 
Noa.  1,  8,  3,  4,  5, 6,  and  7  were  above  the  main  ere vaaae  channel,  and  Nos.<j,9, 10,11. 
13,  13,  14,  and  16  below. 

On  the  sections  Traia  1  to  7,  abore  the  creTnsae,  (here  ia  an  average  decrease  in  ana 
of  6,454  square  feet,  aad  an  average  decrease  in  hydraulic  radioaof  .039  per  cent.  On 
the  sections  from  8  to  15,  below  the  crevasse,  the  avaroge  decrease  in  area  Is  lf^41T 
aqnare  feet,  and  the  average  decrease  in  hydraulic  radius  is  .150  per  oent  The  de- 
crease is  nearly  four  times  greater  below  the  crevasse  than  attOTe. 

Tbo  table  covers  a  period  of  fort^-seven  months,  from  February,  1883,  to  Jannarr. 
1887,  doring  which  I  inie  lour  floods  had  passed. 

The  neceasary  preliminary  ilata  being  now  at  hand,  it  is  hoped  that  the  eA«t  ef 
this  ctevoaae  on  the  river  channel  will  soon  he  definitely  and  positively  eatablieheil. 

The  report  of  Aseistant  Engineer  H.  B.  Douglas  on  the  survey  is  appended. 

FlNADCIAl.  STanHMT. 

Burttn  of  Uiniuippl  Rmr. 

gorvey  of  the  Morganza  Eeach : 

December  15,  Isae,  allotment (6(» 

July  1,  lKi7,  amount  expended  during  fiscal  year GdO 

1  ViDAUA,  Hissisurn 


No  work  has  been  done  in  this  vicinity,  owinR  to  the  lack  of  fiiuda. 

The  ^proved  project  coulemplates  the  protection  of  tbe  caving  buika  by  meaoa  uf 
submerged  slnpiug-spurs  placed  at  intervals  to  be  deterioined  aa  the  work  prograws- 
bot  assumed  for  estimate  of  cost  nt  1,000  feet.     The  estimated  cost  is  (600,000. 

To  prevent  tbe  flow  of  water  across  the  neck  of  land  between  Giles  and  Cowpen 
bends,  and  tbennticipated  distraction  of  the  harbors  of  Natchez  and  Tidaltabrs 
cut-olf,  it  is  proposed  to  construct  a  lovce  at  an  estimated  cost  of  $100,000.  Im^ 
makes  tbe  total  CBlimatea  $700,000. 

Tbe  amount  which  can  be  profitably  expended  during  the  fiscal  year  ending  Jsoe 
30,  18B!I,  is  1250,000,  for  the  purchase  of  the  necessary  plant,  tbe  constrQction  of  tbe 
levee,  and  the  comniencemeut  of  dike  work. 
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COICUERCIAL  STATISTICS. 

Etiact  inrurniatlon  is  not  oblsinnlile,  bat  it  ia  estimated  that  thei«  la  recetVMl  an- 
BuUy  at  Natchez.  Mias.,  abont  40,000  tons  of  provislODs,  groceries,  roachlner?,  7,000 
IMU  colton  MMiil,  sad  35,000  tona  ooaL  The  Hhipmeuto  are  about  40,000  b»lei  of  cot- 
loi  uKl  4,000  tona  oil  prodnota.    Abont  1,300  steamers  arrive  and  depart. 

At  Vidalia,  La.,  the  receipts  were  alrant  8.000  toni  prodnoe,  prosisioos,  and  ma- 
cbinor;,  and  the  shipments  aboal  10,000  bales  oottou  and  2.000  tone  cotton  seed,  but 
■  rsiiroad  receoUy  oonipieteU  to  Trinity,  Ln.,  has  added  materially  to  the  commerce 
«f  Tidal  ia. 

The  work  is  in  the  ootlectioD  district  of  New  Orleans,  which  is  the  nearest  port  of 

PiyAVCIAL   BTATBMKNT. 

Jnljl,  leee,  amonnt  available 11,000.65. 

Jalj  1,  ISST,  amount  eipetide<l  daring  the  fiscal  year  endiog  Jane  30, 18H7, 
CKhuire  of  ODtataadiDg  liabilities  Jnly  1,  1886 175.  QO 

July  1,  leST,  amonnt  available 825.65 

ifprn^auite  valiu  of  plant  heJoHgiag  to  the  Untied  StaUt  and  u»(d  upon  ihe  improtemeat 
of  WinUtippi  Biver,  fourth  dialHct. 


Clus  or  propntr. 

Joly),l«S7. 

ClBHorpraiMrl}'. 

Approil. 
mats  Tulrie 
Jnl,l,]S87. 

ftwOT  o™™!  ytMw 

113.000 

0,000 

E^OOO 

a:  000 

3^000 
S),S60 

M.40O 

M.IM 

luttf^^UeiH  citgi»mr»  emptied  on  vorte  of  rirer  and  harbor  improveiifnt  in  diarge  of 
dial.  Dnn  C.  Kinffntan,  Corp*  of  B»gineer»,  to  June-ao,  1H87,  incluHve,  under  ihe  rirer 
eatkarior  appropriation  act  approved  Augael  5,  IHBti. 


Uonths 

Cempen. 

■Whwa 
<»Dploy«d. 

Work  on  vhloh  employrd. 

ES.Dniilu.N«wOr)«u» 

s 

NBwOrlMM- 

:::£::::::::: 

New   Orieuis    Hwbor,  Urtn, 
moathofitodRlTM. 

UonXof  Red    Ri<et  sod  Naw 
Orteua  H>tbor. 

r  ASSISTANT  EXG INKER  P 


V  OH  LEA  MS  HARBOR. 


Ukitkd  Statks  ENGiHBitH  Omcs, 

A'fw  OrUoHt,  La.,  April  7, 1887. 
ta;  I  bave  the  honor  to  anbmit  the  following  report  on  the  work  of  ImproTing- 
tMbtriMR- at  Kew  Orleans,  La.: 

Ot  October  6,  1686,  the  work  of  repairing  the  plant  was  begun.    As  no  work  bad 
■>*ra  done  eioce  December  1,  18iM,  the  necessary  repairs  were  quite  extensive. 
^ Tin  Wert  of  constmcting  sabmerged  Spnr  No.  1  at  Oonldsboro  was  conimeDced  on 
;   MTenbCT  88,  »im1  the  spnr  was  completed  on  January  6, 18B7.    Construction  of  Spar 
;   ">■(  was  begun  the  next  day,  and  it  wasfinisheil  on  February  3. 


y  Google 


2906     BEPOBT  OF  THE  CHIEF  OP  ENGINEEB8,  U.  8.  ABUT. 


that  apor  on  Febmary  7,  bnt  owidk  to  th«  i^rekt  qnkDtity  or  heavy  drift  rnnnioK,  it 
wu  toaai  to  be  impracticalile  to  sink  tbe  cribs  at  that  place.  A  portion  of  the  plant 
iraa  then  moved  up  io  Croat  of  tbe  TeiM  and  FaciGo  Bailroad  iucline,  and  tbe  lbi«e 
crlbe  reaialuiDgoDhBDdneresiiDkBoaB  to  carpet  tbo  bank  in  front  of  tbe  inelioe  from 
a  low-water  depth  of  35  feet  down  to  a  depth  of  75  feet.  Tbe  op-Btreatn  eoda  of  the 
cribs  lapped  on  the  down-stream  edge  of  the  mattress  in  Spar  So,  3,  and  thej  extend 
14(1  feet  down -St  ream.     Work  was  then  giiHpended. 

The  work  was  delajt'd  ver;  moch  by  the  slow  delivery  of  willow  bmah,  and  the 
coat  of  the  spnrs  was  thereby  oonaiderably  incretued.  The  method  of  coattrnctine 
nod  sinking  the  mattress  and  cribs  was  the  same  As  Id  1881,  except  that  the  critn 
were  bnilt  and  lannched.  Trom  ways  on  a  Boat,  instead  of  on  ways  on  the  bank.  The 
float  bad  Just  euongb  buoyancy  to  support  the  crib  timbers  and  the  first  layer  of  wit- 
low  briudi.     Thin  method  was  foond  to  be  cheaper  and  l>ett«r  than  Iheold  one. 

Owing  to  the  swift  oarrent  dnrin;;  the  work  on  Spnrlfo.  6,  I  was  obliged  todevisg 
a  new  method  for  locating  tbe  exact  position  of  each  crib  as  it  was  lowered,  so  an  to 
make  tbem  rest  in  theircorrect  positions  when  sank.  Threeor  ToarNo.  13  wimwcre 
attached  alonK  the  canter  line  or  the  crib  to  be  annk,  and  as  the  crib  was  lowered  eacfa 
one  lu  succesHiun  was  haalcd  tant  by  a  smati  capstan  in  a  skiff,  with  a  poll  of  500 
pounds.  With  a  transit  on  shore  I  conld  determine  when  the  wire  was  vertical,  and 
thus  locate  the  position  of  the  crib  with  reference  to  the  center  tine  of  Ihesnor. 

The  average  cost  of  the  epnra  bniit  this  season,  exclusive  of  cost  of  plant,  wai 
tlO,4€0,  but  this  inoliidos  ruck  at  a  cost  of  ^.11  iier  cabin  yard.     We  have  m 

tliBii  half  asmncbrockforaspnr  aswa ■  :- <^-..      .  .i-!_i- _.... — ■. 

lop  one  in  a  spur,  could  be  ballasted  u 
reduce  tbe  cost  of  tbe  work. 

A  survey  of  the  Gonldsboru  bend  was  made  during  the  month  of  October,  1886,  and 

this  survey  compared  with  tbusu  uf  18ri4  and  18S&  shows  that  there  has  been  veij' 

little  change  in  the  spurs,  or  in  Iho  bank  ami  beit  of  the  river  between  them.    Thej 

'  are  apparently  holding  the  bank  in  I  be  sume  poGitiou  as  when  they  were  pnt  down, 

I'Xoept  that  tbpre  has  been  a  cave  a  short  distance  above  Spur  Mo.  u.    But  Spur  No. 

'    ■"  -  -• iT^  r  :..  ...1 1..  — mplHteJ,  ar'  ------  '  -->--■  -•-■- 


4  has  not  been  built,  aud  Spur  No.  0  is  only  [lartly  completed,  and  as  tbe  bank  at  thie 
point  was  very  steep  a  cave  was  to  be  cspecl«d. 

The  velocity  of  the  wat^rat  high  stage  of  the  river  is  much  lees  along  shore  than 
it  was  lieforo  tbe  spurs  were  built. 

Very  respectfully,  your  obedient  servant, 


iirport  of  assistant  ksoi.seer  douglas  ox  work  at  thb  modth  of  bw>  river. 

IIkitrd  Statks  Ekgikkbr  Office, 

Iftw  Orltant,  La.,  Jtme  30, 188T. 
Caitain:  I  have  the  honor  to  submit  the  following  report  on  the  workof  maintsio- 
\  low-water  channel  between  the  Missisaippi  and  Red  and  Atchafalaya  riren 
gthofalloflB^W: 
...  Uie  euil  of  Ihe  fiscal  year,  June  30,  18H6,  no  funds  were  available  for  this  work. 
-Kcopl  snfficicDt  to  cate  "for  property.  The  importance  of  commencing  before  tlie 
liver  had  reached  too  low  a  stage  was  well  known.  The  headqusrtets  of  the  office 
liaviug  been  tcmpomrily  transferred  to  New  York  City  dnring  tbe  sickly  season  in 
:^cw  OrleaiiH,  I  was  directed  by  UaJ.C.  W.  Raymond,  the  offloer  then  in  charge,  to 
keep  him  iufonued  from  the  best  information  attainable  of  tbe  condition  of  Old 


'  "a  iMie 


On  August  1  I  reported  "  8  feet  on  the  bar  at  the  month,  7  feet  near  Ash  Catiiu. 
4i  feet  on  the  crossing,  and  thence  to  the  Atchafalaya,  16  feet ;  that  tbe  river  wia 
falling  at  the  rate  of  G  inches  per  day ;  that  it  was  reported  that  there  had  been  a 
general  nitiug  up  of  tbn  deep  holes  eKistiug  in  previous  years  between  the  mouth  sod 
Ash  Cabin,  lind  that  this  was  likely  to  add  considerably  to  the  difficulty  of  malntaio- 
ing  navigation  by  the  scraping  process,  as  there  would  be  no  way  of  disposing  of  ibe 
material  that  might  be  siraped  off  the  shoals." 

On  August  G  1  was  directed  to  bold  myself  in  readiness  for  oommeaciug  work  in 
Old  River,  and  on  tbe  iith  I  was  ordered  to  begin  operations  aa  aoon  «a  pOMiblo. 
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Terr  mocb  strained  by  tlie  nork  of  previoiia  years,  and  no  nioaey  bail  lieea  available 
Tot ber  repair.  It  nas  tl]Oai;bt  tbat  it  won!d  be  hardly  6aCe  ta  take  her  out.  How- 
ilable  boat  conld  not  be  chartered  in  New  Orleaiis,  and  time  did  not  permit 


uf  Eoici);  elsewbero.  Accordiof^ly  the  XewUnt  was  liaetity  aud  teuiiiurarily  strength- 
en^ nod  repaired  where  she  was  conspicuously  weak. 

Preparations  were  ptiHhed  as  rapidly  as  possible,  ami  on  August  12  the  fftKlon, 
virb  coal  barge  in  tow,  left  for  the  month  of  Red  River,  where  she  arrived  on  the 
aramini;  i>r  the  14lh. 

Owing  to  the  lateness  of  the  season  and  the  low  stage  of  the  river,  it  was  thought 
ifast  the  chance  of  succeesfnl  work  was  rather  more  than  dDbioiia.  A  careAil  exam- 
ioatioD  of  Old  River  was  made  on  the  14tb,  and  although  a  least  depth  of  30  inches 
iru  fonod  it  was  thought  that  there  was  a  obance  of  maintaining  uavigatiun. 

The  A^'eirfoa  proceeded  at  once  to  the  OoTernment  landing  abore  Natchez.  Miw., 
look  on  board  the  scraper  which  had  been  left  there,  and  with  the  two  quarter-boats 
and  the  steaio-lannch  Ruby  in  tow,  rotnrned  to  the  mouth  of  Bed  River  on  tbo  mora- 
ing  of  Angnet  16.  The  derrick  for  raising  and  lon-erina  the  scraper,  which  hung 
frwn  the  bow  of  the  boat,  wad  ringed  up  as  soon  as  pnasiblo,  and  ou  Angust  17  the 
work  of  ecrapiug  on  the  bar  at  the  month  was  coumenced.  On  that  day  there  waa 
ftchanoeL  with  a  depth  uf  ^  feet  over  the  bar.  On  IheSUth  the  depth  had  beenin- 
crrssed  to  bi  feet  by  the  scraping  process. 

Scraping  on  the  bar  was  continued  until  tbeZTth,  when  it  wsa  ascertained  that 
all  the  tnud  bad  been  removed  and  only  sand  remained.  On  this  the  ecraper  made 
but  Utile  impnissiou,  and  scraping  waa  discontinued.  The  Norton  wuslhuu  anchored 
OD  the  bar  aud  au  attempt  made  til  wash  out  the  sand  wilh  her  wheel.  This  waa 
ptrtially  nnccessfnl,  but  na  the  boat  could  only  be  secured  in  one  position  and  the 
bti  was  600  feet  across,  Homa  other  lucnns  had  to  be  devised  to  carry  the  wsfbing 
pronm  clear  across  the  bar.  Accordingly  clusters  of  piles,  al>ont50  fert  apart,  were 
driven  in  a  row  along  tbo  cdgeof  the  proposed  channel,  fium  deep  water  in  the  Missis- 
nippi  River  to  comparatively  deep  water  in  Old  River. 

Tbo  steamer  Otero fd  arrived  on  September  M,  to  relieve  the  Xev'lon,  and  the  scraper 
and  attai^bmentB  were  trausferred  to  her.  Ou  September  17  the  clnstera  of  piles 
bid  atl  been  driven  across  4ho  bar,  aud  It  was  deterniiued  to  give  the  waahing-ont 
[iroci^a  a  thorough  trial.  Aulhority  for  the  repair  of  the  .Vnrfon  had  not  yet  been 
lecfivcd,  aoahe  wan  retainolon  tbo  work.  Ou  Ihemomin^of  the  ITth  tbo  two  boats 
«ere  placed  in  position  on  the  outer  edge  of  the  bar.  Their  position  and  method  of 
oprratioDa  were  us  follows:  The  0»ceola  laid  in  next  the  clnster  piling,  to  which  she 
*M&rm]vl^hed,  her  bow  pointing  out  iuto  the  Mississippi  aud  her  wheel  being  Just 
on  the  edge  of  the  bar.  The  Nfvtoit  laid  alongside  the  Otceola,  to  which  she  was 
r«earelT  fastened,  so  that  her  wheel  was  immediately  oppoaile  to  and  on  line  with  the 
Okco/o's.  The  current  waa  setting  from  the  Mississippi  into  Old  River  and  tbo  wheals 
olbotb  boats  were  started  with  the  current,  which  was  accelerated  to  such  an  extent 
that  all  the  sand  for  about  CO  feet  astern  was  washed  away.  Wheu  this  had  been 
done,  the  two  boats,  still  lashed  together,  were  dropped  back  about  iiO  fcot  along  the 
pilinc  onil  the  wheels  again  started.  This  was  continned  until  the  boats  hud  worked 
<atiiely  acrosathe  barand  into  deep  waler  inside.  On  the  morning  of  tbo  ITth  sound- 
iOfK  on  the  bar  gave  a  channel  with  a  depth  of  only  3}  feet.  On  the  evening  of  the 
I7lh,  after  Iho  Mats  had  washed  the  channel  across  the  bar,  eoandiaga  abowed  a 
<;baDnel  wilh  a  least  depth  of  6  feet,  aud  there  were  numerona  holes  with  a  depth  at 
10  fret.  The  two  boats  contiuaed  to  work  anoceeefnlly  in  this  manner  until  Septem- 
lier23,  when  Ihe  Xeiclon  relurned  toNewOrleana  forrepaira.  The  O»ceo(o  continned 
tbe  washing  process,  occasionally  using  the  scraper  where  clay  strataa  were  developed, 
until  the  sliding  bunks  closed  navigation  in  the  "Got"  and  there  was  no  object  iu 
keeping  water  ou  the  bar.  Thechannel  washed  by  one  boat  is,  of  course,  not  so  wide, 
nor  is  it  BO  deep  as  when  two  boats^re  need. 

On  Aognst  20,  shortly  after  acraping  on  the  bar  waa  commenced,  three  ainall  barges 
and  a  pile-driver,  kindly  loaned  by  Captain  Roesell,  from  the  third  district,  arrived 
at  the  month  of  Red  River. 

On  August  32  a  force  of  laborer*  was  organized,  and  they  commenced  catting  brash 
and  piles  for  dike  eonstmcliou.  The  location  of  the  first  dike  in  the  ''Out"  neareec- 
lion  U,  having  lieen  determined  ou,  the  pile-driver  commenced  driving  piles  on  the 
".ilth.  and  the  first  dike  waa  completed  on  tbe28tb.  In  Ihe  meanwhile  tho  river  con- 
linuiug  to  fall,  a  dry  sand-bar  made  its  appearance  at  the  mouth,  making  two  chau- 
neli!  at  that  place.  It  was  noticed  that  a  portion  of  the  Mississippi  water  ontoring 
Old  Biver  at  the  upper  channel  returned  through  the  lower  channel.  As  it  was  abno- 
Intcly  necessary  to  the  nncress  of  Iho  dike  work  to  have  all  the  water  possible  pass 
through  Old  Biver  to  the  Atchafalaya  it  was  decided  to  close  the  lower  or  return 
cbaonal.  A  dike  or  dam  about  360  leet  long  waa  built  from  the  main  shore  below  the 
mooth  out  to  Ihe  dry  bar,  eutirely  closing  this  channel,  The  construction  of  other 
dikes  in  Old  River  was  then  undertaken,  and  at  all  wide  places  clear  through  to  the 
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AtchuralByB  diktB  irera  bailt  to  conceatrato  tbe  cDirent  uid  (lecp«B  Ih«  cb»ua«l   i 
Wherpvrr  the  bottom  wma  cuni posed  of  sand  or  soft  mod  tbeefieclof  tbeiliktewMM   \ 
cat  oat  tbe  cbsDiiel  very  rapidly,  opposite  and  for  some  diituioe  b«loir.     Wbsrv  the 
bottom  wan  composed  of  hard  clay  the  dikes  had  but  little  effeoL 

All  the  (likes  adcI  tbe  dam  were  built  in  the  lolloiring  manner:  Pint,  tno  nwt  of  ' 
llEbt  piles  were  driven  on  the  line  of  the  proposed  dike.  The  piles  wfTospaoMl^iOBt 
3?ect  apart.  The  spare  between  tbe  rows  was  abont  3  feet,  and  this  apace  wm  ^l«l 
in  with  willoR  brash,  tboHrst  conrses  being  laid  diagonally,  with  the  Unshy  tope  oat - 
side  the  piles  to  prevent  uiiderr.atlieg.  Afier  the  space  between  the  two  rowaof  pilen 
had  been  filled  op  above  tlie  nater-snrface,  bags  filled  with  sand  were  placed  oo  top 
to  weit;bt  the  bmsh  down  and  rutaio  It  in  poation.  Such  dikes  are  only  temporary- 
bat  they  serve  tbe  pnrpoee  Tor  vLicbthejr  are  bailt  very  effectnally  during  low-wat^r 

Od  AnguatSSthefltstsliclinKortloaghlngoftbo  banks  t«ok  place  between  tbe ''Dead 
Tree"  uud  Ibo  "UrOHsiDg."  No  injury  to  the  channel  from  this  cause  was,  bowever, 
obaerTcil  nniil  September  22^  wben  lamps  ami  ridges  commenced  to  develop  between 
Dikes  4  anil  G,  near  Anb  Cabin.  From  this  time  oa  mndlnmpssndridgeseoDliDncd 
to  rise  in  tbe  cbaDnel  with  great,  rapidity.  Frequently  in  a  few  hoars  the  channel 
wonid  be  entirely  cbunge<l  or  totally  obstrnc ted  from  this  oaase.  To  addtotbediffi-  . 
onllies,  the  cnrrent,  which  since  tbe  corameQcement  of  work  had  been  mnning  ' 
strongly  from  the  MiKsiseippi  toward  the  Atcbafalayo,  became  slack,  csnsed  by  arise  , 
from  Red  River.  OnOclober20  an  attempt  was  m ado  to  blow  up  tbe  mnd  ridgra 
near  Ash  Cabin  with  Hercnlcs  powder.  Tbe  trinl  was  made  on  a  ridge  which  ei- 
t«nded  clear  across  the  cbanncl.  It  was  about  G  fact  wide  and  there  was  only  aboat 
1  fbot  of  water  on  Iho  crest.  Some  of  tbe  powder  was  placed  in  a  hole  about  5  (erl 
deep,  and  some  was  laid  on  top  of  the  ridge  and  covered  with  a  sack  of  clay.  The 
latter  method  wa<i  fooud  to  f>ive  the  best  roHults.  The  effect  of  the  eiploeion  wasto 
Sutten  ont  the  ridge  up  and  down  stream.  It  broke  np  the  matJ-rial  and  made  ii 
moch  Boller,  so  that  a  good  cnrrent  would  have  washed  it  away.  A  depth  of  3  feet 
over  I  he  ridge  was  obtained  by  tJiis  nieans,  bnt  the  clay  continued  to  sqmeM  np 
from  tbe  bottom,  so  that  in  tho  end  wo  had  a  rid^  50  foet  wide  instead  of  b  feel- 
Bad  tbero  been  a,  swift  current  to  remove  the  material  looseDcd  by  the  blast,  the  re- 
•nlts  might  have  been  better. 

Mud  spriogs  devclopeil,  from  which  an  apparently  iiieibniiatible  aapply  of  aind 
and  sand  continually  roM.  Tbe  mnd  lumps  and  ridges  coutiuucd  to  come  ap  wilh 
iDcreaAtDg;  rapidilj-,  and  uotwilhatanding  every  effort  iLo  cbaouel  closed  to  naviga- 
tion ou  October  aS.  From  October  '21  to  31  the  river  fell  i.-i  »e«,  reading  on  tbe  latter 
date  3.7  on  the  Red  River  Landing  gauge. 

There  being  no  prospect  of  farther  snccesafhl  work  until  the  river  raee,  the  plant 
WBS  laid  up  and  tbe  force  discharged. 
On  November  21  a  rise  from  Red  Rivcrandtribntaries  canned  a  strong  cnrrent  into 
e  snfflcient  water  for  uavigatlou.  The  material  scoured  out 
rent  caused  the  bar  at  tbe  month  to  shoal,  and  the  Osceola  it- 
commenced  washing  and  ecrupmg  on  the  S4Ih.  The  fiewlon  having  Ix-en  repairerl, 
letnmed  lo  the  montfa  of  Red  River  on  November  27,  and  relieved  the  0*orola.  Both 
thoHiBsissippi  and  Red  rivers  cont-inned  to  rise,  rendering  farther  woiknnnecesaatv. 
All  piles  that  might  prove  higb-wat«r  obstrnctions  were  pidled,  and  tbe  steamer 
C>«ocofa,  the  pile-driver,  and  tbe  threu  barges  were  returned  to  the  third  district  on 
December  9,  ltj86.    TItia  closed  (ho  ee.ason's  work. 

As  to  the  rCHnlfsaceomplished,  tbe  following  etatement  will  give  an  idea:  On  Aagust 
Iti,  prior  to  the  commencement  of  work,  when  the  Red  Riv«r  Landing  ganxo  rB»d 
11.6  and  tho  Barbre*!!  gauge  S.3,  there  whs  a  aavigable  channel  tbrongh  Old  River 
with  a  least  depth  of :)()  inches.  This  depth  and  better  was  maintained  nntilOcCober 
W.  On  that  date  tbe  Hed  River  Landing  gauge  read  :).7,  a  failof  ?.'.>,  and  the  Barbre's 
gaage:i.7,  nfa11of5.6.  In  other  words,  thebuttmn  of  Old  River,  at  nnmeronii  paints, 
would  have  l>ceu  dry,  and  from  3  to  SJ  feet  above  tbe  water-surf  ace,  bnt  for  the  wort 
done  by  the  Unile<I  States.  It  is  reiuunubly  certain  that  uavigatiou  wna  loaiDtained 
for  at  leant  two  uionlhs,  when  olhcrwiue  Old  River  would  have  lieen  entirely  closed. 
The  following  is  a  summary  of  the  work  done : 

Number  of  mooring  piles  driven , 37 

Number  of  piles  driven  in  dike* , 1,38J 

Number  of  cords  brush  placed  in  dikes iH 

Number  of  aund-bngslilbil  and  placed  on  dikes <i,*'t 

Total  length  of  dikes  built feet..      tf,«09 

Approximate  amount  of  material  removed  from  the  rhanuel  of  Old  River, 

oubio  yards 1^,000 

I  have  been  nciinainled  wilh  the  low-water  channel  of  Old  River  since  1379,  and 
almost  every  year  bnve  seen  the  work  of  maintaining  navigation  asetime  some  bc* 
phase.     What  waa  then  a  succession  of  deep  (lools  and  hboals,  bordered  by  estevi** 
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mad-flatB,  haH  aaanuied  a  greftt  mau;  of  tbe  ahftracterlstlcii  of  a  bish-water  outlet 
Imj-oo.  The  miid-flata  bave  become  deUned  buDka,  with  a  growth  of  willows  mi 
Ibem.     The  pools  have  filled  ap,  and  the  oraes-sectioa  has  bec<Hne  regular  and  almost 


senilciroular  between  the  deflaed  banks.  Instead  of  two  or  three  low-wat«r  sboftls. 
the  b*rM  the  month,  the  "Out,"  aud  tbe  "Croesing,"  there  is  now  a  continnons  shoal 
from  the  MLaai«Hli>pi  to  the  head  of  the  Atohafataya.  The  nearly  total  clnsiire  ot  the 
Tensas  Kroot  b;  level's,  thna  preventine  the  escape  at  high  wnter  of  the  Mississippi 
iot«  tbe  Tensas  Basin,  has  apparent!;  cneoked  tbe  enlflrgement  of  the  Atohiifula^», 
Ijut  the  problem,  so  far  as  the  commeroisl  interests  are  concerned,  of  maiDtaJniug 
low-watei  DBVigatioD  between  tbe  Uisaissippi  aud  Red  and  Atchofulaya  is  still  uD' 

So  ta,t  iM  the  present  temporary  methods  are  concerned,  by  beglnuinn  tbe  work  of 
scrapiDg  unt  the  mud  at  Ash  Cabiu  about  the  time  Ihe  river  fell  to  a  211-foot  stage  od 
the  B«d  Biver  Landing  gauge,  thvre  would  be  a  much  greal«r  jiroUabilily  of  tbe 
cbaoD*!  beinc  kept  open, 

Mr.  W.  G.  Price,  assistaut  engineer,  was  associated  with  ine  uiion  the  work,  and 
rendered  the  most  eCBcient  aasis-Unce,  Irath  in  ori^nating  and  carrying  out  tbo  various 
methods  by  wbiob  it  was  hoped  to  maintain  navigation. 
Very  tespectfully,  your  obedient  servant, 

H.  8.  Douglas, 
Anitlaat  Kaginter. 
Ctipt,  Dan.  C.  Einqhan, 

Corpi  ofEmgineen. 


RBPOKT  OP  SUBVKVOR  HAftDBB  OK  THB  8URVKT  OF  THB  ATCHAVALATA  RirSR. 

Nbw  Oiileans,  La.,  March  1,  1687. 

Sib:  I  have  the  honor  to  snbaiit  tbe  following  report  of  iheAtchafulaya  Biversur- 
v«y  and  tbe  method  panned. 

The  portion  of  the  rivsc  embraced  In  the  sorvey  lies  itumodlately  iu  front  of  the 
(own  of  Simmsport,  La.,  and  extends  from  tbe  mouth  of  Bayou  doa  Glaixes  to  a  point 
ilowD-atrenmabont  9,000  feeb 

AaabBsis,*  caiefiUIy  chained  traveiae  liuewa«  ruu  between  the  above  points  on 
both  banks  of  the  tiver,  tbe  statloaa  on  which  are  permauentty  designated  by  Iron 
lubes  2  Inches  in  diameter  and  driven  to  a  depth  of  from  !i j  to  3  feet  in  the  ground, 
eitendiog  above  about  1^  fael. 

CrcM  acclionaof  the  rivex  were  made  at  right  angles  to  the  line  of  current  at  inter- 
vataofnot  more  than  100  feet,  with  the  initial  poiiila  of  same  resting  on  the  west  bank 
trareise.  AU  wetioos  were  extended  from  levee  to  levee,  and  on  every  fifth  section  the 
lines  were  prodncod  SOO  foet  back  of  both  levees  to  show  tbe  slope  of  ground  aarfaoe. 
By  BMituia  of  the  level  tbo  bank  elevations  were  acquired.  SouudiogH  were  made  on 
•ectiona  not  more  than  30  fret  apart  and  located  with  one  transit  aCationedattheend 
of  a  base  line,  throwo  at  right  aneies  to  the  line  of  cross-sect  ioo.  Diatauoes  to  sonnd- 
iogs  mMMared  by  scale  of  Datoral  tan  gents.  All  soatuLiDga  are  reduced  to  the  zrito  of 
Bubre**  Landing  gauge.   Elevatlona  referred  to  tbe  same  plaue. 

Ob  the  ennpletion  of  the  eroas-sec lions  the  enliie  area  of  tbe  river  embraced  In  tbe 
survey  was  sonnded  by  meansof  float  soondinga.  Soondings  were  located  by  the  iu- 
lerseotlon  of  twa  transits  positioned  at  traverse  stBtlona. 

Inallabout  13,000  soundings  were  takea,many  of  which  by  reason  of  their  too  cloee 
praxiKtity  were  rejected,  bnt  uwillbeahownby  tbeohart  aofQcient  depths  WMeao- 
qaired  to  show  a  good,  clear  piuflle  of  tiie  bottom  and  dasignato  auy  azmting  irregn- 
IsrHles. 

AH  topt^rrspby  within  a  distance  of  abont  700  feet  of  the  river  bank  was  meaeond 
with  trusit  and  sE«dia,  and  also  enough  of  Bsyoa  des  Qlaizea  to  define  ite  position 
attd  «ntranoe  Into  the  Atctiafalayft. 

The  nat«s  of  the  above  survey  have  been  compiled  and  remain  on  file  in  this  oBBc*, 
Tory  rc^eotlblly, 

W.  J.  Habdeb, 
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BKPORT  OF  asbietant  esoixeer  docgl&b  ox  coKSTBucnox  akd  befaib  or  ixvkks. 

VsiTBP  States  Exoinker  Office, 

iftw  Ortaat,  La.,  Jme  30, 11)87. 

Sib:  I  bave  tbe  bouor  to  submit  the  following  report  on  tbe  constractioD  and  ro 
pair  of  levees,  ToDrtti  district,  lor  tb«  fiscal  year  eodinK  Jane  JO,  l&gJ. 

At  date  of  \a*i  aannal  report,  Jone  30,  li^,  no  work  was  in  progress  on-inf;  to  lact 
of  niDds.  Tb»  lovfva  ptevionsly  built  were  genenlly  in  Kood  condition.  It  ira-' 
known  tbat  aome  repair  work  was  necesoary  to  the  United  States  levees  at  Hani 
Times,  Kempe,  and  from  Green's  to  Fairview.  Tbe  zaps  existing  in  the  lines  of 
leveea  were  aa  fullows:  On  the  Tensas  Fiout,  Diamond  Island  Bend,  Boucere  Cie- 
Taaae,  and  Black  Hawk  tnRe^lRiTer.    On  the  Atcbafaiaja  Front,  Morganza  Crevasse. 

The  Horganza  Crevasse,  which  the  present  levee  cloaee,  is  located  on  tbe  liK-hl 
bank  of  tbe  river  in  tbe  Morganza  Bend,  alwut  10  miles  above  the  tnn-n  of  Bajoa 
Sara.  During  tbe  duoil  of  li^74  the  Mor^auza  L«vee  was  swept  awaj,  nd  for  1(> 
years  tbe  crevasse  remained  open,  permitting  the  escape  of  an  eDOimoos  volume  of 
water  from  the  river  during  doods,  and  overHowing  a  large  area  of  loaDtry.  lu 
18'73-'64  the  leveo  was  rebuilt  at  the  expenso  of  tbe  State,  but  it  bad  scarcely  bn-n 
eompteted  when  it  was  again  swept  away  by  tbu  flood  of  I8IM. 

This  disaster  gave  tii<e  to  a  popular  imprEMioa  tbat  it  ivas  almost  imposaible  to 
build  a  line  of  levee  at  this  point  that  would  slanil.  Some  special  difficnltiea  un- 
donbtedly  did  exist,  as  the  line  fur  a  levee  nrceiisarily  crosses  over  ridges  and  in«fi- 
alur  hillocks  of  loose  material  deposited  bf  tbe  river  duriog  floods,  ind  w»s  Ihni 
liable  to  pass  over  bnried  maases  of  drift  logs  or  bmsh. 

In  order  to  avoid  thei-e  sources  of  danger  to  tbe  present  levee  eitraenliDary  pr^ 
caations  were  taken.  Work  was  commenced  OctotMr  13,  Ii^,  and  was  proeecnted  iii 
Ilio  fotlowinf;  manner;  ifter  thesurface  had  been  tborongbty  cleared,  a  mnck  ditfb 
of  varvJDff  width  and  depth  was  dng.  This  ditcb  was  excavated  clear  throngfa  all 
uiatenal  deposited  since  1874,  down  to  the  original  buckshot  soil,  which  was  at  ou>> 
time  cultivated  land.  lu  some  cases  tills  ditch  had  a  depth  of  16  fe«t.  If  in  (t»e 
course  of  the  excavation  logs  or  rack  heaps  were  discovers,  the>  were  dug  ont  and 
removed  beyond  the  base  of  the  levee  and  the  ditch  filled  in  with  clay.  As  an  addi- 
tional precaution,  long  iron  rods  were  used  to  probe  the  gronud  and  delect  tbe  prea- 
euce  of  logs  or  rack  heaps.  After  the  foregoing  had  been  done  the  embankment  was 
commenced. 

Thedimensions  of  the  embankment  were  as  follows:  Width  of  crown,  10  feet ;  si<I» 
slopes,  3  to  1,  and  at  some  special  places  4  to  1.  The  levee  was  streDglhened  with  a 
bauqnette  or  terrace  SO  feet  wide  on  the  land  side  wherever  tbe  levee  nas  more  tlian 
8  feet  high.  This  sives  a  base  of  150  feet  for  a  height  of  20  feet.  The  extreme  nrt 
fill  was  ii  feet.  The  total  length  of  the  present  Morganza  Levee  is  9,2r>0  feet ;  its 
grade  is  about  'J  feet  above  the  flood  of  lSe2,  and  it  contains  lf<0,523  cubic  yanla 
of  earth. 

The  weather  during  the  progress  of  the  work  was  exceptionally  good,  bat  thiw 
days  being  lost  from  rain,  and  embankment  constructioD  was  pnshed  witb  great  eo' 
ergy,  as  indeed  was  ncci'ssary,  owing  to  the  lateness  of  the  eeasoa  whett  work  wi« 
commenced. 

On  January  39,  1887,  the  levee  baying  been  reported  completed,  a  careful  inspeclioii 
was  made  onder  yonr  personal  direction,  and  tlie  levee  was  found  to  be  satitfactor; 
and  was  accepted. 

The  Slate  aniharitlcs  retained  a  small  force  upon  tbe  levee  during  the  past  higli- 
water  season,  as  a  measnre  of  precantioD  and  to  repair  wave-wRsh  or  other  inlary '" 
the  embankment.  It  is,  however,  gratifying  to  state  that  notwithstanding  too  new 
and  cuiiettled  condition  of  tbe  levee  it  baa  shown  no  signs  of  weakness. 

The  repair  work  at  Hard  Times,  Kempc,  and  Glasscock  levees  was  of  such  a  character 
that  it  was  imnracticabie  to  measure  it  and  pay  by  the  cubic  yard  for  work  done,  en 
bids  for  fiimiBhiug  laborers  with  the  necessary  equipment  were  asked  and  very  re«- 
sonabju  terms  seouted. 

At  Hard  Times  Levee  the  old  sinking  place  at  the  crossing  of  Lake  St.  Joseph  bwi 
again  sunk  slightly,  and  itt  several  points  where  the  line  of  the  levee  croseea  sloughs 
it  bad  cracked  and  slid  or  sloogbedoff  on  the  sides.  A  growtbofyoang  trees  hs'l 
started  on  tbe  slopes,  and  atsomeplacestbeembaokmentwas  deeply  gullied  by  raiti- 

A  force  was  put  to  work  on  December  27,  1686,  to  repair  the  sloughing  and  sinkiui; 
places,  clear  oil'  tbu  levee  and  fill  Uie  gullies.  The  work  was  eomjileted  April  7,  ei- 
cept  at  one  point  where  tlio  embankment  continues  to  crack  and  slide  off  on  thesiili'' 
as  fast  as  fresh  earth  ia  pnt  on  top.  Some  additional  work  may  be  necessary  «t  tins 
point  before  next  blgb  water. 

At  Kempe  Levee  the  crossing  of  PotteHsLake  had  again  cracked  and  annk.  A  foiw 
was  put  to  work  December  *i7,  I8»G,  to  build  up  the  embankioent.    Tbb  work«»  , 
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rowpleted  Fobroary  14, 1837.  Eempe  Levee  ia  now  seriously  tlin-atened  by  tbe  riipid 
rafii^  of  the  river  bank  in  front,  aod  it  is  thunghc  tbaC  tlio  embankmeut  will  be 
bntcMi  from  thiscanse  before  tbe  flood  at  18S6.  A  break  at  thie  point  wilt  be  very 
FCrioDi  and  permit  of  tbe  escape  of  »u  enormouB  volume  of  water  from  ibo  river. 

Glasacock  Levee  is  tbat  t>ortion  of  tlie  Unileil  States  Gieea's  to  Fnirview  levee 
[BUMOgthroDgb  the  Glasscock  Siramp.  Daring  tbe  higb  wot^r  ef  1886  tbe  levee  was 
rqiorteil  to  be  iu  a  daogeromj  condition,  »mi  abreak  was  only  prevented  by  tboexer- 
uonaof  parlies  living  in  tho  ueigbborbood.  Tbis  weafeuens,  being  nneipeoteil and ap- 
[loreotly  no  accountable,  gave  rise  M  rniuorH  of  defective  conatructiuu  ;  that  loga,  bar- 
rels, etc.,  had  been  placeil  in  the  embankment.  Upon  the  decline  of  ilie  flood  tbe  tme 
aaae  via  discovered.  Tbo  borrow  pits  dng  in  tiie  conBtruction  of  the  levee,  beiut(  in 
buck-shot  soil,  which  is  non-absorbent,  remained  filled  with  irater  tbe  year  round,  and 
ia  these  pit«  a  colony  of  beavera  bad  located.  They  had  made  their  dena  or  houses  in  the 
IsTee  embankment  iteelf,  and  had  tunneled  almost  through  at  aeveral  points.  An  in- 
Dtetion  was  mode  and  oue  place  (liacovered  (the  point  at  which  a  break  ha4  beet) 
unatenad]  where  the  beavers  had  made  a  hole  entirely  Ibrongb  the  embankment. 
Thslsvee  being  thickly  overgrown  with  yonne  trees,  briars,  and  weeds,  it  was  impos- 
iibls  to  detect  all  the  damage  tbat  had  been  done. 

A  force  was  put  to  work  December  21,  18H6,  and  the  first  work  undertaken  was  to 
ileal  the  levee  of  trees,  briara,  elc,  and  in  doing  so  aiz  separate  places  were  diacov- 
«ed  where  the  embankment  had  been  borrowed  into  by  the  beavers.  A  ditch  about 
l;f)00  feet  long  was  then  dng  to  drain  the  borrow  pits  into  tbe  river  and  deprive  tbe 
Msvera  of  their  harbor.  TEia  ditch  was  twice  closed  by  tbe  beavera,  but  tiltimately 
tksgreaterportionof  the  water  was  drained  off.  The  work  of  cutting  out  the  beaver 
botes  in  the  levee  was  then  commenced.  Tbe  main  passage-way  to  the  den  generally 
lurted  at  the  outer  edge  of  tbe  levee  berme,  in  the  borrow  pita,  and  concealed  b;  the 
'»er.  This  passage-way  woulit  have  several  branches  leading  into  the  den  iu  the 
nniarof  ibo  levee.  The  deu  was  generally  located  under  the  land  alopo,  and  wmh 
Irom  tbtee  10  four  stories  in  height,  tbe  first  beiDg  about  on  a  level  with  the  natural 
sorttce  of  the  );ronnd,  and  tbe  uppermost  one  nearly  up  to  the  crown  of  the  levee. 
Tbe  injnry  to  ihe  levee  could  hardly  have  been  greater,  aa  it  was  reduced  to  a  merx 
ibell  and  was  liable  to  a  collapse  at  any  timsi  In  repairing  the  damage  it  was  founil 
inesaary  to  virtually  rebuild  the  levee  at  several  points  for  a  length  of  from  25  to  W 
l^i.  Eight  beavers  were  killed  by  the  workmen  during  tbe  time  they  wore  engaged 
on  the  repairs.  On  March  \i,  1887V  the  levee  having  been  placed  in  a  safe  condition, 
"ftk  was  sospended  on  account  of  high  water.  iG  soon  as  the  river  falls  it  will  bo 
Btroaar;  to  deepen  tbe  ditch  already  dug  and  dig  another  at  a  point  further  up  tbe 

Sd  hr  ae  can  be  learned,  this  is  tbe  brat  inslonce  iu  this  district  where  levee  em- 
jaakments  have  been  injured  by  beavers.  Had  a  crevasse  occurred  at  this  locality, 
Uaonld  very  likely  have  been  attributed  to  fanlty  Donstrnction  of  the  levee  or  to 
the  bnring  of  crawfish,  and  not  to  the  true  cause,  the  beavera. 

Odu  portion  of  the  United  Btates  Green's  to  Fairview  levee  passes  through  the  Deer 
Puk  Plaoiation.  At  this  point  the  river  bank  is  caving  very  rapidly,  and  proviaioii 
InsMw  levee  haa  beeu  made  by  the  Commission. 

The  leveefl  generally  throughout  the  district  are  in  good  eoildition.  They  have 
loi  been  placed  under  any  severe  slraio  during  the  past  season,  as  tbe  flood  of  !&d7 
■u  s  very  moderate  one. 

Jlie  line  of  levees  ia  now  contlDUODS  on  tbe  Tensas  Front  froiu  the  head  of  tbe  dis- 
hict  lo  Bougere's  Landing,  in  Concordia  Pariah,  with  the  exception  of  tbe  Diamond 
Uuil  Beud  Qsp.  Between  Bougere's  Landing  and  tbe  moutb  of  Red  or  Old  River 
^WTB  are  only  isolated  pieces  of  levee  ou  the  high  gronnd,  the  principal  gaps  being 
BoagnVs  Crevasse  aud  from  Black  Dawk  Lauding  to  Bed  River. 

On  (be  Atchnfalaya  Frouttheleveeuarenow  conliononsfromRedltiTer  to  the  forts. 
Very  respectfully,  your  obedient  tsrvanl, 

H.  8.  DoCOLAS, 

Capt.  Dan  C.  Kinohan,  Aiaiitanl  Engineer. 

Corpt  o/Enginren. 


v  assistant  enoinrrr  douglas  on  burvf.y  of  uoroanza  reach. 

United  States  Ekqineer  Ofs'ich, 

yew  Orleans,  La.,  June  1,  1887. 
"'K:  I  have  tbe  honor  to  submit  the  following  report  on  the  survey  of  the  Morganza 


^^(1. Miwiaeippi  River: 

.JJ*  survey  wns  uiade  in  accordance  wit 

•Wit  meeting  November  ai,  188«,  Ihat  a 
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Dumber,  and  exteailiiig3or4mile«  ibore  anil  below  Morj;uitii,  be  tftkeDaiiliiM*in& 
narked  for  futnra  refervDoe. 

Tbe  pkTt.v  engaged  io  maluDg  tbe  surrey  for  the  proposed  siU-daim  in  1^  Atdi*- 
falaya  wsa  teiuporarily  tranitemdU)  tbeUorguiiaBeicb.    Ut.  W,  J.  Hardee  vwib 


immediate  cliarge  of  ibis  party,  which  was  tboroDgbly  orgatuied  and  t-qnipped,  ud 

be  is  Bulilled  to  great  oredit,        -■-  -  ■    ■-   -  .-  .    -..•.. 1  >._■__  i__.  i.-i  — 

mtely  au<l  quiokly.' 


la  eutitled  to  enat  oredit,  no  lime  being  lost,  and  tbe  work  being  done  both  aeo- 


Tbe  lield  work  of  the  survey  was  ciinin)enc«d  Jannary  IS,  1887.  nader  my  penoual 
direotioD,  and  wu  oompleled  Jauoanr  20,  lHb7.  Tbe  actual  working  time,  eieliuite 
of  timo  luet  from  bad  weaUier,  wait  eleven  and  oneiquarler  days,  during  which  tiaN 
the  followiug  was  aconnipliiibKd : 

Length  of^traverae  line  rao,  20.S3  miles;  leogtb  of  line  cbained,  oovpririDEiMti- 
iirvmeota  to  eMablish  iuitial  points  of  sectioDS,  uank  diataocea  on  seotiooa,  ana  biM- 
Unee  fur  locating  eonadinjia,  11.16  mileii;  leugih  of  level  lines  ran  to  eUkbliBbd*U« 
at  tbe  different  SMitioiis,  and  to  proloog  seciions  from  water's  edge  on  either  buk, 
16.t)  mllea;  nnmber  ot  aonndinga  taken  and  locilMl  with  two  iDstnuneolB  on  cio*- 
aeetiona,  748. 

'"^  "     I  of  DTwrAt.inim  wftA  aa  foJlnwH-  On  ArrlvAl  m  „^^  ..t^^^u  »  .«.*.——  .»~. 

IB-sections  decided  oa.  Is 
loeatlng  tbe  eeotioiw  an  endeavor  was  made  to  have  tbem  cross  tbe  river  on  linaspn- 
vioiMly  BoDoded  by  the  Commission  lu  tbe  general  eorvey  of  this  portion  of  the  m% 
made  fn  Febrnary,  1683. 

A  Una  of  levels  was  ma  on  tbe  right  bank  tbe  fall  length  of  tbe  rvach,  and  beoA- 
marks  aetablished  at  each  seotioa.  AJI  levels  were  referred  to  the  Ueniphis  data*. 
TwoBiKlaometimesthi«eiroi)  tubM  were  driven  and  locateil  on  the  linfloTeadiN' 
tion  to  permanently  mark  its  poeition  and  direction.  Bsae-Iinea  for  locating  snuti- 
inga  wera  meaaared  at  each  seotiou.  Considerable  clearing  was  nrrrtimry  to  ojm 
vistaa  for  the  level  lines  on  tbe  sections.  A  transit  and  stadia  travetse  Una  «m  m 
on  tba  right  bank  the  full  length  of  tbe  reach,  to  connect  the  seotiooB  and  lotste  Ite 
ahore-line  and  leveea.  This  was  all  incidental  work  to  tbe  actual  sonnding  of  tba 
croas-eeeUoDB,  and  tbe  most  of  it  was  done  at  times  when  tbe  wind  was  loo  stttrnf  (w 
accurate  aoniiding. 

In  souAding  tlM  cr«as-secti«nB  the  following  metbod  waa  observed :  Thebneoftb 
section  w^  ranged  off  on  eitber  bank  with  Bags,  as  a  coide  for  tbe  soundings-  T** 
(iMMitaweretbeneet  up,  oouon  either  end  of  the  base-line  previoualymeasnred.  Oh 
«Dd  of  tbe  baae  waa  always  on  tbe  seotion  line.  Levels  were  then  taken  bov  dN 
benoh-MaA  prsTiottsly  eBtabliahed,  on  a  meaaured  line  from  the  leropolnt  of  IbsMS- 
tlon  to  the  water's  edge,  and  the  elevation  of  the  wat«r-8ur(ace  det^nniued.  TbeM 
line  was  th«i  tested  and  aonndioga  eommenced.  To  ancnre  plumb  soundings  in  >t* 
swift  curreat,  the  laonob  wsb  ran  above  tbs  section  line,  the  lead  thrown,  and  tfa( 
launoh  and  lead  allowed  t«  drift  together  down  on  to  tbe  ranged  line,  at  the  mosHst 
of  crossing  whiob  tbe  aoundiug  was  taken.  Commencing  at  the  right  bank  the  Isasd 
waa  cradnally  worked  across  tbe  river,  taking  about  twenty-five  sonndings,  eaeb  rf 
whion  waa  located,  regardleaa  of  the  ranged  line,  by  two  transits.  Wbim  the  M 
bank  was  reached  a  flag  was  set  up  at  tbs  water's  edge  and  located.  Tbeasctfonn' 
then  prolonged,  by  means  of  ineasiiremeut  and  levels,  tmno  Uie  flag  up  to  (beUfh' 
water  bank.  Th*  lauocb  then  coinmeDced  tbe  return  trip  to  the  riKht  bank,  tsMi 
about  twenty-five  more  sou  odiugs,  thus  dnplicatiug  the  section  and  iueckingMiy(R*r 
of  tbe  leadSMan.  Upon  the  completion  of  the  secuon  the  lead  line  was  again  MM 
and  tbe  party  tranafoired  to  t^  next  seotioo,  where  the  tame  routine  was  Ii>Ua««' 
About  Utj  aottndiB)pi  wete  taken  on  eaoh  section,  and  in  plotting  th«  work  bat  W 
errors  were  discovered. 

I  do  not  think  any  difflcaity  will  be  esperianced  in  ropeatin^  the 
iron  tubes  laarking  tbem  are  not  likely  ia  bo  daatroyed. 

The  field  work  of  tbe  survey  baa  been  plotted,  and  accompanying  tbia  report  I)  • 
tracing  of  tba  chart  of  Morganza  Reach,  Bbowlng  looations  of  cr«as-seetioue  and  p<^ 
manent  motkB ;  also  comparative  croaa-sectiona  from  surveys  of  FabrnaiJ,  ISiS,  im 
Jannarr,  1887. 

Very  respectfully,  your  obedient  servant, 

n.  a  Dotjoufl, 


,y  Google 
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EEPORXa  OF  THE  MISSOUKI  RIVER  COMMISSION. 


ANN0AL  REPOET  OF  THE  MISSOURI  RIVEE  COMMISSION,  1886. 
UlBSOXTBI  BiTBB  CtfHMISSlOH, 

Opfiob  of  ihb  Pbebident,  1115  Washinqtoh  avenue, 

&iinf  Lou\»^  JIfo.,  Sitvmtlvt  17,  1886. 
Sib:  The  Missouri  Biver  Commission  beg  leave  to  sabmit  herewith 
their  aDuual  report  npon  the  operations  in  their  charge  for  the  fiscal 
^ear  ending  Jane  30, 1886. 


The  sarvey  of  the  Missonri  Biver,  which  has  been  in  progress  for  the 
last  eight  years,  has  been  carried  on  by  the  Oommiseion  mainly  with 
fands  allotted  from  the  appropriation  for  improvement,  there  having 
been  only  a  small  balance  remaining  from  the  lost  specific  appropriation 
tor  this  work. 

At  the  date  of  the  last  annoal  report  a  surveying  party  was  en  route 
for  Fort  Benton,  Montana.  On  July  4  they  began  work  at  this  latter 
point  and  b;  October  1  had  progressed  down-stream  a  distance  of  240 
miles  to  Trover's  Point,  where  operations  were  closed  for  the  aeason. 
The  work  of  this  party  was  preliminary,  and  consisted  of  secondary  tri- 
angolalaon,  levels,  and  the  establishment  of  permanent  bench-marks. 
Baring  the  winter  the  triangnlation  work  was  adjnsted  and  all  computa- 
tions made,  and  the  base  line  of  the  prcvions  year's  work  at  Glasgow, 
Ho,,  was  measured.  It  had  been  intended,  during  the  current  sensou, 
to  complete  the  work  near  Fort  Benton  by  filling  in  the  topography  and 
8872  KNG  37 183  i»13 
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bydrography,  bat  no  funds  being  available  for  the  purpose,  the  Cob- 
mission  bare  decided  to  continue  on  the  lower  river  the  aeoondw 
triangnlatlon  and  establishment  of  permanent  bench-marks,  whid  won 
itia  hoped  may  be  completed  between  Fort  Leavenworth  andGlasgor, 
a  distance  of  192  miles,  dnring  the  present  season.  There  will  then  n- 
main,  to  complete  the  work,  triangnlation  from  Fort  Leavenworth,  Koa- 
sas,  to  Trover's  Point,  Montana,  1,501  miles;  Topography  and  hydrog- 
rupby  ftom  Fort  Pierre,  Dakota,  to  Fort  Benton,  Montana,  1,100  miles; 
establishment  of  permanent  bench-marks  firom  F<^  Leavenworth,  Eas- 
sas,  to  Trover's  Point.,  Montana,  and  from  Boonville,  Mo.,  to  the  iDoatli 
of  the  river,  a  total  distance  of  1,908  raUes.  The  total  estimated  cost 
of  this  mnch-needed  work  is  (166,000,  and  at  least  $50,000  should  be 
devoted  to  it  annaally  till  it  is  completed. 

In  the  office  of  the  Commission,  beeidee  the  work  incidental  to  tin 
surveys  mentioned,  progress  has  been  made  on  the  compilatioa  and 
tabulation  of  physic^  data  already  collected.  Eight«ea  water-gaogw 
have  been  maintained  during  the  year.  The  records  of  all  kDOvn 
ganges  have  been  collected  and  tabnlated.  They  have  been,  so  &r  u 
possible,  reduced  to  a  common  datam  plane,  the  Sidut  Loaia  ci^  di- 
rectrix, and  prepared  for  publication. 

For  details  of  this  work,  see  report  of  the  Secretary  of  the  Commiasoit, 
Appendix  A, 

OOHBTEUOTION.  , 

uiPBoviMO  ussooBi  HiTxB  noM  aiouz  crrr,  iowa,  to  roar  bxktoh,  mokuii.  I 

Work  has  been  confined  to  the  upper  portion  of  the  river  above  Gar  | 
roll,  where  rapids  and  rocks  mainly  obstmct  navigation.  At  Gnud  ' 
Island  dams  were  constructed,  as  also  at  Dauphin's  Bapids  and  belov 
Fort  Benton,  the  object  in  all  cases  being  either  to  increase  tbe  navigv  I 
ble  depth  over  the  rapids  by  damming  the  water  back  or  to  sveep 
away  shoaU  of  sand  by  concentrating  the  force  of  the  cnrrenL  Tbtea 
works  have  been  suctJessful.  The  new  plant  ordered  for  the  work  baa 
been  completed. 

From  the  close  of  field  work  in  the  fall  of  18S5  to  the  end  of  tbe  fiscal 
year  nothing  has  been  done  beyond  caring  for  the  public  property,  the 
appropriatiou  being  practically  exhausted. 

Under  recent  legislation  this  work  has  passed  out  of  the  hands  of  tke 
Commission. 

For  details  of  work  done,  see  report  of  Gapt.  James  B.  Quinn,  C<vpt 
of  Engineers,  United  States  Army,  Appendix  B. 

IMPBOVINO  MISSOURI  RIVER  FKOM  ITS  MOUTH  TO  SIOUX  dXY,  IOWA. 

In  this  district  work  has  been  carried  on  in  the  vicinity  of  Saint 
Joseph,  Uo.,  and  Kansas  City,  Mo.  At  the  first  place,  the  object  in 
view  was  to  extend  and  complete  certain  works  of  bank  protection  ood- 
struc.ted  in  previous  years  to  prevent  the  formation  of  a  threatened  cat- 
off,  while  at  Kansas  City  the  work  was  the  commencement  of  a  tho^ 
ough,  systematic,  and  continuous  improvement  of  the  lower  portion  of 
the  river.  In  the  last  annual  report  of  the  Commission  the  methods 
employed  were  described  at  length,  together  with  details  of  the  prep- 
ress made  in  the  early  part  of  the  season. 

Saint  Joseph,  Missouri. — After  the  subsidence  of  the  June  rise  work  at 
this  plnce  was  resumed.  From  July  15  to  20th,  435  cubic  yards  of  rock 
were  placed  on  those  portions  of  tbe  Elwood  reretmeat  mpaini  in  tba 
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qiriDf!,  aod  on  Jnly  24  work  was  resamed  on  tbe  revetment  of  the  left 
huik  in  Booton  Bend.  This  work  progressed  steadily  till  October  8, 
vbeo  tbe  mattress  work  had  been  carried  downstream  a  distance  of 
9,735  feet  and  partially  covered  with  stone.  The  boats  employed  on 
the  work  were  then  banled  ont  of  water  for  safety  dnring  the  winter, 
and  were  launched  again  in  the  spring  when  tbe  ice  had  ceased  ranning. 
Work,  vasthen  resnmed,  and  the  work  of  placing  the  rock  covering  on 
the  npper  portion  of  the  bank  was  completed.  In  carrying  oat  this 
TOTk  there  were  nsed  7,372  eords  of  brnsh  and  12,605  cabicyardsof  rock. 
Ib  grading  the  banks  above  water  83,394  cnbic  yards  of  earth  were  re- 
■oved  by  the  nse  of  a  water-jet 

During  tbe  season  some  2  miles  of  badiy  o»ving  bank  was  sabstan- 
tially  revetted  and  the  caving  at  once  stopped.  Below  the  limits  of 
tbe  work,  however,  the  caving  has  gone  on  at  tbe  same  rate  as  before. 
To  check  this  and  complete  the  work  the  revetment  mast  be  ext«ndcd 
10,000  feet  farther,  which  it  is  expected  will  be  done  daring  the  spring 
cf  1887.  There  will  still  remain  the  extension  of  the  El  wood  revetment 
to  Belmont,  abont  18,000  feet,  which  cannot  be  nudertaken  till  further 
qiproprtations  are  made. 

For  details  of  the  work  attention  is  invited  to  the  report  of  Assistant 
S.  Waters  Fox,  in  local  charge,  Appendix  (1 

Kansa*  City,  Missouri. — Work  at  this  point  consisted  in  revetting  the 
caving  banks  in  Kaw  and  Qnindaro  Bends.  Work  on  Kaw  Bend  was 
begun  in  the  spring,  and  3,000  feet  had  been  revetted  at  date  of  last  re- 
port. By  the  end  of  July  all  the  plant  available  had  arrived  on  the 
{Toand,  and  on  Angnst  3  work  was  resamed  in  Kaw  Bend.  The  first 
1,300  feet  of  mattress  constructed  had  a  total  width  of  90  feet  &om  the 
top  of  the  graded  bank,  60  feet  being  beyond  the  line  of  low  water. 
Hm  remaining  6,400  feet  had  a  total  width  of  110  feet,  of  which  75  feet 
VH  beyond  the  low-water  line.  Tbe  upper  bank  was  sloped  to  an 
■fferage  grade  of  3J  to  1  by  hydraulic  graders. 

Tbe  completion,  early  in  October,  of  this  7^700  feet  of  revetment 
(10,700  daring  the  season),  effected  a  jonction  with  the  work  of  18S2,  and 
completed  the  protection  of  the  npper  portion  of  Kaw  Bend.  Tbe  work- 
iu  parties  were  then  transferred  to  Qnindaro  Bend,  on  tbe  opposite 
ine  of  the  river.  Work  here  was  begun  on  September  7,  and  tbe  mat- 
tren  work  was  finished  October  27.  Tbe  Qnindaro  Bend  revetment  is 
1^760  feet  long  and  135  feet  wide,  75  feet  being  bektw  low-water  line. 
Kve  mattress- boats  were  employed,  and  the  maximom  force  of  men 
tggre^ted  822.  Owing  to  the  failure  of  tbe  contractor  for  rock  toful- 
BU  the  conditions  of  his  contract  mnch  trouble  and  delay  were  experi- 
enccd.  It  was  finally  foand  necessary  to  haul  most  of  the  stone  needed 
m  wagons,  and  tbe  work  of  placing  it  was  carried  on  during  tbe  winter 
■od  spring.  Tbe  Kaw  Bend  work  was  finally  completed  on  January 
2uid  the  Quiudaro  work  at  the  end  of  ApriL  In  tbe  exccntion  of  this 
work  14,159  cords  of  brush  were  consumed  and  34,608  cubic  yards  of 
nek.  hi  grading  the  banks  75,419  cubic  yards  of  earth  were  removed 
by  the  hydrauUc  graders.  The  whole  work  was  of  the  most  thorough 
nd  satiafactory  diaracter,  and  promises  to  afford  a  complete  protec- 
tion against  further  encroachments  of  the  river.  During  tbe  month  of 
Beeember  all  tbe  twats  nsed  on  the  work  were  hauled  oat  on  the  bank 
fi)r  eafe-keeplng,  except  the  tow-boats,  graders,  and  some  other  pieces, 
is  in  f^  which  were  sent  into  winter  quarters  at  Boshberg,  near  Saint 
hnis. 

When  the  ice  broke  np  in  the  spring  a  gorge  formed  in  tbe  bend  in 
front  of  Kansas  CiVy,  and  the  wat^r  backed  up  above  it,  forced  its  waj 
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through  the  sand-bar  to  tlie  north  of  Pest  IslaotL    This  ehjkaad  1 
on  eolarfnng  daring  the  season  till  it  finally  carried  the  bnlk  of  t 
water.     CTnfortODately  this  channel  led  under  one  of  the  fixed  qnuj 
the  bridge,  and  as  the  bar  between  it  and  the  bend  was  too  shoal  r 
boats  to  cross,  the  bridge  dnring  the  whole  low-water  season  becamec 
head  of  navigation.    Nothing  conld  be  done  in  the  matter;  the  hi ' 
remaining  in  the  hands  of  the  Commission  being  insofBiiieot  to  c 
the  cost  of  the  extensive  rectification  works  reqnired. 

Fands  from  the  new  appropriation  became  available  too  lata  to  < 
the  CommissioB  to  resnme  work  tiiia  fall,  bat  all  needfdl  prepai 
will  be  made  to  begin  as  soon  as  the  river  is  clear  of  ice  in  the  f  _ 
It  is  expected  that  the  revetment  of  the  right  bank  below  Eairaaa  < 
known  as  the  Bast  Bottom,  will  be  completed,  as  also  the  leretotead 
the  left  bank,  in  Sharp's  Bend,  below  Baadolpb.    This  work,  tD|~~ 
with  tbe  rectificatioD  works  in  Lower  Kaw  Bend  and  at  Pest  1 
will  probably  exbaost  tbe  coneot  appropriatioD  before  the  eod  off 
fiscal  year. 

There  will  still  refaiain  to  be  done  in  this  vioioity  revetmeat  wo 
Parkville  and  Little  Platte  Beods  tosecaie  the  head  of  tbe  wwk,  i 
revvtment  at  Wyandotte  and  Harlan,  when  the  rectiflcatioo  v 
have  accomplished  tbeir  object.    ContiooiDg  down  the  nvex  _ 
Sharp's  Bend,  Big  Bine  ana  'Wayne  City  bends  leqoire  revetmeut  i 
rectification  works  and  revetment  of  the  left  bank  opposite  the  r  ~ 
of  Big  Bine  Biver.    This,  with  safflcient  fands  available,  can  hi 
pleted  doriog  tbe  fiscal  year  ending  Jane  30, 1888,  and  will  oany  i 
finished  work  to  Liberty,  Uo.,  30  miles  fh>m  t^e  starting  point 

For  fuller  details  of  this  work,  see  report  of  Assistent  Sanod  1 
YoDge,  in  local  charge,  Appendix  I). 

OPEBATIOIfB  FOE  THE  OOHtHO  SEASON. 

The  pecaliar  wording  of  the  act  making  appropriation  for  the  In 
proveraent  of  the  Lower  Missonri  Biver,  approved  Aagnst  6, 1886,  bfti 
caused  tbe  Commissioo  macb  embarrassment  in  deciding  as  to  tbe  pie 
cise  wishes  of  Congress  in  the  matter.  Tbe  act  appropriates  tbe  nD 
of  1375,000  for  contiaaing  tbe  improvement  of  the  Missonri  Biver,  it 
clnding  necessary  work  at  Omaha,  Atchison,  Saint  Joseph,  Fortl/a' 
venworth  Reservation,  Arrow  Bock,  Kansas  City,  Plattsmonth,  Brovn 
ville,  and  Nebraska  City,  under  the  direction  of  the  Becretary  of  War, 
in  accordance  with  plans  and  estimates  to  be  famished  by  the  UiasouH 
Biver  Commiasioa. 

Tbe  Commission  in  previoas  reports  have  oatllned  their  plaa 
improvement  of  the  navigation  of  the  river,  which  consists  essentisUf 
in  contracting  the  width  of  the  stream  to  comparative  nnifbrmity,  uid 
in  fixing  tbe  location  and  directioD  of  tbe  channel  by  protecting  all 
banks  exposed  to  the  erosive  action  of  tbe  current.  This  work,  to  hare 
any  value,  must  be  thorongh  and  continuooe,  and  after  doe  cooraden- 
tion  tbe  Commission  decided  to  bcgio  tbe  work  in  the  vicinity  of  Kan- 
sas City  and  to  carry  it  on  down-stream  fit>m  that  point  to  the  moatli 
of  the  river.  This  plan  was  approved  by  the  Secretary  of  War,  and 
work  in  prosecatioo  thereof  has  been  in  active  progiees  daring  tb« 
past  season.  To  continae  this  work  the  Commission  in  their  last  aoDnal 
report  recommended  an  appropriation  of  tl,000,000.  The  corrent  act, 
while  materially  reducing  this  estimate,  directs  that  "necessary  ww*' 
shall  also  be  done  at  nine  specified  localities  according  to  plans  aod 
estimates  to  be  presented  by  the  Missouri  Biver  Commission.    Wbit 
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tkis  neoessary  work  conaiBts  in  is  not  stated,  but  tbe  Commiasion  infer 
that  the  protectjou  of  land  exposed  to  tbe  encroachmeats  of  tbe  river  is 
what  was  intecded.  Tbe  Commission  bave  no  certain  knowledge  of 
viat  the  extent  of  ench  work  in  each  specified  locality  may  be,  bnt 
lh)iD  old  reports  and  maps  they  infer  that  at  each  locality  the  expend- 
iture of  from  (200,000  to  (600,000  will  certainly  be  required.  Moreover 
tbe  experience  of  the  lost  ten  years  has  amply  demonstrated  that  it  is 
nuely  possible  to  do  anch  work  in  annual  installments.  Tbe  whole  work 
■bM  be  carried  throngh  to  completion  in  one  season,  as  otherwise  tbe 
iDeomplete  work  done  in  one  year  will  in  all  probability  be  destroyed 
before aa  opportunity  is  afforded  for  its  resumption.  To  carry  on  work 
SBoltaDeonely  at  aU  the  places  designated  in  the  act  would  require 
&on  (1,000,000  to  (1,500,000,  besides  (300,000  or  (400,000  more  for  tbo 
idaot  needed  in  its  exeoatiou.  The  plant  already  iu  the  hands  of  tbe 
CommissioD  is  not  more  than  adequate  for  work  at  one  locality,  tbe  de- 
toil  last  year  of  a  portion  of  it  to  Saint  Joseph  having  been  of  decided 
detriment  to  the  main  work  at  Kansas  City.  As  there  were,  therefore, 
Beither  adequate  funds  nor  sufficient  plant  to  carry  out  the  apparent 
iitoitioQ  of  Congress,  it  seemed  obvious  to  the  CommiBsion  that,  in 
order  that  anytbiug  should  tie  accomplished,  some  selection  of  localities 
vaa  absolutely  necessary.  At  two  of  the  places  designated,  Kansas 
City  and  Saint  Joseph,  work  had  been  in  progress  last  year  and  plans 
for  its  further  prosecntion  bad  been  prepared,  while  the  plant  required 
T18  already  on  the  ground.  As  these  two  places  are  second  to  none  on 
tbe  river  in  commercial  importance,  and  as  Kansas  City,  moreover,  is 
in  the  line  of  the  general  improvement,  it  seemed  obvious  to  the  Com- 
Bission  that  if  any  selection  were  allowable  these  were  tbe  proper  points 
lo  select  They  accordingly  recommended  to  tbe  Secretary  of  War  an 
altotment  of  (260,000  for  Kansas  City  and  of  (76,000  for  Saint  Joseph, 
th^also  recommended  that  (10,000  be  allotted  for  surveys  at  the  seven 
otbor  designated  localities,  the  balance  of  tbe  appropriation,  (30,000, 
bting  set  aside  for  tbe  purchase  of  additional  plant.  On  October  2S 
tten  recommendations  received  the  approval  of  the  Secretary  of  War, 
but  owing  to  the  lateness  of  the  season  no  field  work  of  any  magnitude 
on  be  done  before  spring. 

The  special  surveys  have,  however,  been  taken  in  band,  and  as  soon 
M  they  are  completed  special  reports  wit^  plans  and  estimates  will  be 
ul»iiitted  for  tbe  information  and  action  of  Coogresa. 

BEaOHMEin>A.TIONS. 

Ibe  OommlBsion  renew  their  recommendation  that  at  least  (1,000,000 
be  ippropriated  for  continuing  the  improvment  of  the  river,  in  addition 
toany  sums  which  Congress  may  see  fit  to  devote  to  work  at  special 
localities.  With  a  less  sum  than  this  it  will  be  many  years  before  the 
»wk  will  cover  a  sufficient  extent  of  river  to  enable  a  proper  esti- 
■Mte  to  be  formed  as  to  its  cost  and  its  value  to  the  country.  No  en- 
gioeeriug  difficulty  has  as  yet  presented  Itself  to  snggest  any  doubt  aa 
to  the  possibility  of  carrying  it  to  saccessfal  completion. 

For  continuing  the  survey  of  the  Missouri  River,  for  the  examinations 
wd  observations  required  in  a  thorough  study  of  tbe  problem  confided 
■o  them,  and  foe  salaries,  traveling  aud  office  expenses,  the  Commission 
iwommeDd  an  appropriation  of  (160,000.  They  also  renew  their  pre- 
^(xu  recommendation  that  the(16,000  appropriated  for  a  survey  of  tbe 
"issoari  River  above  the  Missouri  River  Falls,  at  Fort  Benton,  be  made 
•Tillable  for  the  general  sorvey  of  the  river. 
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Tbe  reoonnDendsdoDS  of  the  Commission  for  ttie  year  eoding  Jnoe  30, 
18S8,  are  recapitolated  as  follows: 

(I)  Appropriation  for  the  UnproremeDt  ot  Uiasonri  Hirer  from   its 

month  to  SioDx  City 11,000,000  00 

(S)  Appiopriktion  for  uirveyB  and  eiAini nations 13D,0U0  00 

i'i)  AppnipriatiDn  forofBce  andtraTelinirexpeiiseauidBalarieBof  Com- 

mia^oiHin 30,000  00 

(4)  BetmiTOpriation  forgetMralaarveyorMiBsoariRiT-er  of  tbe  item  of 
$15,000  Appropriated  ia  tbe  act  of  Jaly  5,  1804,  for  nrvey  of  tbe 
rirer  above  the  fkllB * 15,000  00 

Montg  utatemaU. 

AT^Uble  July  1, 1885,  and  rcoelTed  aince  to  Jane  30, 1686: 

AppTopriatiou  for  aorrey  of  Hiasoori  Biver  from  its  moatb  to  Fort 

fieatoD,  UoDtana,  act  of  AnKiist2,l8te (8.^00 

Appropriation  for  improving  Miaaonri  from  its  month  to  Sionz  City, 

lowa,BotofjQ)y5,m84 3«,8S9  80 

Appropriation  for  improving  Hiaaouri  Biver  from  Sonx  City,  Iowa, 

to  Fort  Benton,  UonUoa,  act  of  Joly  5,  l»d4 S0,76S37 

Appropriation  for  anrrej  of  Missoan  Biver  aboTO  Hiaaoari  River 

Tails,  at  Fort  Benton,  aotof  JolyS,  1801 15,000  01 

From  tales  of  fuel  to  oOlcera MM 

ToUl 415,373  O 

Expended  from  Jnl^  1, 168&,  to  Jnne  30,  1836,  ezclnsire  of  | 

ootetanding  likbilitiea,  Jnly  1,  1865: 

By  first  mstrict  offlcars 1243,006  ID 

By  aecond  district  officer 1^938  09 

By  the  Seoretaiy  of  the  Commission 39,963  89 

Total 316,508  16 

Ontstanding  liabilities  Jnly  1,  I88G: 

Of  Arat  district  officer $3,072  07 

Of  second  district  officer 1,091  3d 

Of  the  Secretary  of  the  Commission 1,655  32 

5.818  77 

— : mawM 

BaUoee  ftvaiUMe  Jnly  1, 1886 93,046  70 

Bespectftillj  sabmitted. 

Charles  R.  Sutgb, 
Major  of  Engineers,  U.  8.  A., 
President  Missouri  Biver  Commitsion- 
A.  Mackenzie, 
Major  <^  Engineers,  U.  S.  A. 

O.  H.  Ebnst, 
Major  of  Engineers,  U.  S.  A. 
Gaelamd  C.  Beoadhkad. 
William  J.  Bboatch. 
non.  Wm.  0.  Endioott,  i 

Secretary  of  War,  I 

(Throagh  the  Chief  of  Engtaeeis,  U.  3.  A-) 
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itatMMMlJVoM  Julf  1,  ieS5,  to  June  30,  1886. 


■(■tt  ud  tOTdiiiK  ezpanaai 
r  Iman  ftnd  permuieDt  bench. 
Cirv  ef  plant,  river  nogiH, 

.SJS5-.::::::::;::::::: 

li  ctnnor  Il^rSa  ter.  Corpa 
•f  b«lDMn,  (o  ICay  31.  tad 


fb  4bi[b  of  Captaiii  Qnlnn, 
CornrfEBChwersi 
On  ud  tnapcctton  t 
imtHi.  diatilct  fiOlcer. 


PmrbiHuid  repair  of  plMit . 
Ii  (teris  or  Benvtsry : 
w*  mid  CommiHsioD 


JbM  Art  SMtnh 
BnnTatmatUla... .. 


Unnpaiidfld  bil- 
MMMJalyl, 
ttS.of^ipraprl- 
attou,  tut  of 
JnljiiUH. 


•S.Wl  IS 
],3»l  00 


t>l,<»SlT   lS,00e   1B1M318, 


S1ii«Jii1t1,]«SS. 


t,SU  Bl     ' 
B3S2S.. 
I.MSSIi  1,000  40 


HSKit     HSM 


BZS2e 


7T3%3Se«3[l3,0<«70 


lll^tmaainidu 


»  and  rapiir  of  plaol. 


.yGooi^le 


2920      BEPOBT  OP  THE  CHIEF  OP  BSaiKEERS,  U.  8.  AMCT, 
AitfacMl  (ta(«Mnil/rPM  Jaly  1,  188G,  (0  Oof  after  31,  laee. ' 


Boolh  to  roit  BcoIoQ,  UooUwi . 

Inprorlac  VlMMiri  RInr  from  lu 

month  to  ghHu  CiU,  lewa ; 

Oflloa  aod  tivrelliiK  mtoa— 

■Dd  Hlarie*  of  Conmuiioii . . 


^S^:. 


J,  Ion,  to  Fort  Beaton, 


lapnrtBf  Iflwoorl  Rtnt  Una  Us 
moatb  to  Slooi  Cl^,  lom : 


8nlat  JoM^'.V'.V.V",' '. 
CanotonotMU  of  plant . .. 


TTST  of  tb«  KlHOnrt  BlTv  aboTa 
te  lU*MBrl  Klrar  Talk,  M  7art 
Swrtm 

Tow - 

■  Ifptoritatla^  lot  of  Jolj  It  1884. 


48M,oaaaTM,iM 


t  Appi  >i  rUthi^  Kt  of  AocHt  1^  UK 
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Jl*feud  of  propotalt  optnti  hi/  Cmt,  J.  H.  Willard.   Corpi  0/  Engine 
M^.  Chariei  R.  Svier,"  Cora*  of  Eiigi%een,  U.  8.  A.,  at  SaMt  Louit, 
a.  •Atljr  15,  1885,  /or  fumiiknig  and  delivering  on  Government  barge*  15,000  oitbio  yardt 
m  mere  (/  ripr^  for  improvemenl  of  Mieeonri  Biver  in  tite  vloiaity  of  Stiiitt  Jo»ep\,  Mo, 
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H,  b;  alchneai. 

nmparinR  propool*  la  at  the  rate  ol 

lercnliloyanlper  mite  for  towing  do 


eS^m'KuS 


T.H  HadrU  Jc  Son,  Atohtvm.  Eina.* 
TiHiM  J.  HobKin.  Sniiit  JoMpb.  Uo.t. 


SnItJsct  of  Goutnot. 


DO  cnblp  jarda  riprap  stona,  tot  pse 
I  work  at  and  nnr  KansoH  Citj.  Mo. 
DO  oDbic  yards  ripnp  stoDe,  (or  oae 
I  work  at  and  near  S^nt  Joaspb.  Uo. 


per  niblo 


Jal;  IS 
AnB.    * 


'd  Oclobvr  24.  1S8J. 


I  Contrast  gloaed  May  U;  US6. 


Appehbix  a. 


AHinrAI.  RRPOBT  or  SECRKTART. 


Missouri  Ritkr  Cohmissioh, 
Saint  LonU,  Mo.,  Jttnt  30, 1686. 
Bh;  I  bave  tbe  bonor  to  forward  herowitb  annnal  report  of  tlie  Secretary  of  tbe 
CMnniHum,  with  aeoomptuiyiiig  appendices,  draniags,  and  pbotoKrapba;  also  item- 
iud  aUtements  of  expeDditnree  by  the  Secretary,  and  finaiiolaTBtatement  of  tbe 
CtonnuaoD  for  tbe  past  fiscal  year. 

T«y  req>eotfDlly,  yoor  obedient  gerrant, 

Thso.  a.  Binqham, 
IU*i Lieutenant  of  Engineert,  U.8.A., 

Seeretary  Mimoiai  Bieer  CoMmiinoa. 
Mij.  Cbaklxs  S.  Sbutr, 

Corp$ of  MngiMtert,  U.S.A. 
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No  woik  iaa  been  done  eince  lut  uuiiial  jeprat,  except  to  measore  »  biea  line  *t 
QUuoi^  whlolt  WM  done  in  NoTember,  18SJ. 

Fidl  deUUa  of  thk  neBaorement  u«  givea  in  my  report  to  700  d*tod  March  6, 
1886,  oopT  borewjth.    (Appondix  A  1.) 

Ine  OMd  work  ooren  toe  riTor  •■  &rap>a  Qlaeeow.  The  noten  ue  Domplete and 
■w^tiag  oompntMIon,  for  whlph  the  bsl&noe  available  la  not  mffloient  by  tl|SOO- 

The  report  aboTe  nfemd  to  eontaina  itemiied  atatement  of  expendituna  in  the 
I  field  and  «  pltotogi^li  of  one  of  the  triancnlation  etationa  i««dy  tor  work. 

ADDmOKAt.  SDBVXTS  Jjm  XSTABUBHMXirr  or   PKRMAJfKNT  BXHCH-MABXB  ABOVM 
nODX  OITT.      (BKCOMDART  TBUJIflUIATIOH.) 

At  date  of  iMt  aosiialrepart  the  party  had  not  arrived  at  Fort  Benton.  They  anind 
there  JqIt  4,  and  worked  down  the  river,  340  milea,  to  Tiover'e  Point,  Hootana,  wbete 
field  work  for  the  aeaaon  ended  October  1.  Since  that  time  the  adjustment  and  eoiD- 
pntatlon  of  Uie  triangnlation  have  been  nnder  way  and  were  completed  with  tbedow 
of  the  flaeal  year. 

Tabulation  of  final  leanlta  and  plot  of  the  triangolation  am  appended.  (Appen- 
dix AS.} 

For  fbll  details  aa  to  the  field  work,  baae  meaaniementa,  levelinn  Ac,  Tefennce 
la  reqieotfttUyntadetomyieport  to  yon  dated  Uarch  1, 18B6(capy  heiswitk,  maiked 
AppendixA  3). 

Attentivn  ia  oalled  to  the  remarkably  good  TesnltB  obtained  in  the  meaaaieuMnt  of 
eeo«H)daTy  baaea  with  onr  steel  tape.  Comparisona  were  made  dnriDg  tho  year  <tf  oar 
standard  tape  with  othera  belonging  to  Profi  J.  B.  Johnson,  of  Washington  DniTO^ 
aity,  and  Pro£  D.  C.  Hompbrsya,  of  Washington  and  Lee  Univerdty.  In  Usith, 
ISM,  Professor  Johnson,  who  is  pnblishing  a  text-book  on  "  Snrreying,*  was,  st  bii 
reqn««tL  ftarnlshed  with  an  abstract  of  the  resnita  obtained  nndcx  the  CommiitiiHi  is 
measnilngseoondarT  bases  with  a  steel-tape.  This  was  done  in  view  of  the  tettlut 
otherwise  It  wonld  probably  be  a  year  or  more  before  these  interesting  reaoits  wen 
published. 

Before  compntation  the  triangnlatlon  was  adjusted  by  the  method  of  leMtsqnsns. 
The  adlnstment  has  been  rigid,  with  one  or  two  exceptions,  where  the  highest  idne- 
roent  wonld  not  have  mat^allj  altered  the  result  and  wonld  have  entailed  an  «i- 
pense  not  admissible  at  present.  The  number  of  combined  anglea  entering  the  sdtsst- 
ments  was  388,  with  coirections  as  follows: 

Between  0"  and  1" 2» 

Between  1"  and  8" ^ I« 

Between  S"  and  3".06 Wi 

The  computation  was  through  90  triangles,  fMm  the  following  data: 


BSM. 

Lsnetk. 

ObSMTtdsdUDth. 

t,..^ 

JMtr. 
MOSOG 

it.'c.n.^isss 

■erednced  to  sea  level.    Latitodsand  longitnde  of  E.  baseat  Bentoa,*) 


Clarke's  values  were  adopted  in  oompnting.  The  general  method  followed  in  Ott ', 
compntation  was  tbat  given  in  Momman's  Method  of  Least  Sqnaree,  the  solatiM  1 
boing  made  by  the  nHe  of  correlatea.  This  does  not  differ  matwiauy  from  the  metlMd  : 
KiTcn  iu  Clarke's  Qeodesy  for  a  simple  quadrilatsral,  or  bom  ths  method  ossd  nodH 
General  Comstook  on  the  Mississippi  Bivsr.    The  final  disorepanolessn: 


L«i~». 

Ai_» 

iSSS 

•■•is; 

.mmi 

" 
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IV  difference  in  azimntb  is  less  than  the  r&nge  (4".5)  of  three  nights'  obaerratioiia 
HI  PoUris  at  Beoton,  Tbe  difference  In  length  of  Uaae  is  1  in  4,400,  or  1'.2  in  one  mile, 
IlwCallowin(Uof  interest  in  this  connection : 


Btoomdnrg  trUngitlatien,  Mia^uippiBittr  CoMMinlMk 


rnm- 

To- 

DIs- 

No.  or 
A 

lUtio. 

Per 

mUe. 

A^utt. 

VOw. 

122 
IDS 

ST 

i.rai)- 

5S 
IS 

O.gg 
0.12 

a.  18 

ge."«"°* 

w  (see  Ubs.  Sept.  15— A.  b.,  p.  9).  Compnted  from  Cairo  uid  Uem- 
Flii«,l°>.48=4'.;sperinile=lin  1,111.  DiaUui<-«  Caiio  to  Memphis,  230  miles,  225 
triugles. 

Camwm  line  (Use.  Bept.  441— B.  C,  p.  b.  and  161— B.  R.,  p.  IT).  Compnted  ftom 
HtlcDft  and  Memphis.  0™.e8  =  S'  per  mile  =  l  in  3,640.     DisUcoe  75  miles  by  river. 

Conum  line  (Hss.  Rept.  1,009— B.  K.,  p.S).  Compnted  from  Curo  and  Chester, 
1°39^0'.9'2  per  mile=  1  in  6,740, 39  triangles. 

9a  tbat  the  discrepancy  in  compnted  length  of  base  is  within  ran^,  though  nnex- 
pMlcdl;  lar^e.  It  vtm  eqnivaloni  to  determining  the  length  of  a  bne  175  miles  die- 
unt  IVoro  tbe  measnTCd  base  tbroagh  90  triangles. 

Tbe  discrepanc;  vis  distributed  tbroagb  tbe  39  parts  of  which  the  system  is  mada 
■p  b;  amgams  if  to  the  firat  part,  -fg  to  tbe  second  part,  and  so  on. 

Angles  as  adjusted  were  not  changed,  so  tbat  tbe  lower  line  of  any  qnodiilateral 
utsCnlat^  will  be  fonad  to  bo  lees  by  25  in  the  seventh  place  of  logarithms  than 
u  eempnted  from  the  npper  line,  giving  a  local  discrepancy  of  abont  irVlnni'  It 
■utfaonght  best  not  to  incnr  tbe  expense  of  greater  accuracy  for  the  present. 

Tb«  obmrved  and  computed  values  for  latitnde  of  west  base,  Trovers  Point,  differ 
1>;2}".T.  Bnt  tbe  latter  (47^  37' 34". 1)  is  adont«d  nntil  fntnre  aoonrate  detennina- 
tnns  of  both  latitude  and  longitade  can  be  mode. 

Mr.  O.  B.  Wheeler,  who  baa  been  iu  immediate  charge  of  the  trlangnlation,  com- 
■nids  hi*  asaiatauU  and  is  binMelf  worthy  of  appreciation  by  the  Commission  for 
biUtTaland  able  work.  His  report  is  appended  r^i)pendixA2),whicb,with  this,  is 
i>Und«d  OS  a  final  report  on  tbe  Benton-Trover^  Point  division  of  tbe  bi angulation. 

tbe  sUotfatent  for  Ute  aorvey  of  tbe  Missonri  River  is  almost  eihaosted,  there  be- 
bin  hand  Jniis  30,  1886,  on  available  balance  of  only  t^50«.63.  Altbongh  fall 
'Sine  liaa  been  received  for  money  already  spent  yet  this  important  work,  from  its 
pat  extent,  is  Mill  far  ftom  complete.  Abont  1,711  miles  have  still  to  be  covered 
br  Ibe  tiiaognlktion  (Glasgow,  Mo.,  to  Trover's  Point,  Montana),  and  about  1,100 
nilHliBveitill  to  be  surveyed  for  topography  and  hydrography.  Fifty  thousand  dol< 
Uneu  be  profitably  expended  in  a  eesaou,  one  half  bj;  eadt  of  the  two  parties;  and 
i>  ii  not  ecoDomloal  to  pnt  either  parly  in  the  field  with  an  allotment  of  lees  than 
PMW).  "     ' 

Tbere  ore  several  reasons  why  the  survey  should  he  immediately  and  eo&tinnonsly 
psdted  to  completion.  It  is  the  necessary  preliminary  to  the  adoption  of  a  plan  for 
tUteprDvement  of  tbe  npper  river,  and  can  be  done  for  at  least  95  per  cent,  less 
BOMj  if  eontbiaonsly  and  energetically  poahvd,  liecanse  large  expenditores  in  repairs 
•nl  bolning  of  party  will  thos  be  saved.  Bat  tbe  most  important  reason  is  that  the 
CosBlMiou  have  now  available  a  corps  of  skillful  assistants,  already  &tm)Uar  with 
■bispMtienlor  work  and  river,  whose  services  will  not  be  available  unless  eeonred 
bDnediately,  Others,  perhaps  not  as  capable  and  certainly  having  no  &miliarity 
"ith  the  work,  will  have  to  be  depended  on  if  the  survey  is  dropped  now  and  resnmed 
ttaUterdate. 

The  oosc  of  the  field  work  in  Montana,  as  previously  reported,  was  $110  per  mile  of 
n'Ttr  covered.  Altbongh  this  amount  is  not  excessive,  considenng  tbe  remoteness  of 
>M  vork  done,  involving  large  bills  for  transportation  and  the  pnrchaee  of  supplies 
■>  the  proverbially  hif(h  prices  of  that  section,  still  it  is  believed  that  it  can  be  muoh 
itdeeed  in  fatarn,  owing  to  two  considerations ; 

Fint.  The  entire  party  were  engaged  from  their  departure  from  Bismarck,  and  tb* 
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•arve;  steMHuc  on  wbtcb  they  wentnpwaa heavily  lomdodwitli  Mippliea.  Harpawtf 
beiDg  very  iotulBcieDt  for  work  in  the  npp«r  river,  the  tripto  Benton  waa*pn<ni)eBd 
one,  daring  which  the  party  were  drAwinv  pay  and  aa  wotl  was  being  done.  It  wm 
nttrrrmrj  to  pay  the  party  from  their  arrival  at  BiMnarok,  bat  it  i«  belieTed  that  ta 
fotore  better  aTranseoienu  oau  be  made  to  get  them  to  their  work. 

SeeoDd.  It  haabeenfonndnatto  be  adviaable  to  have  the  plwieering  ptty  ilapMiil- 
•Dton  the  main  party  fcv  daily  aeoomoMdatioiM.  TbeirDeeeMKyretamewy  night 
to  the  ooIt  ateamer  uong  (oa  which  the  main  force  waa  qoartend)  praveBted  tbea 
ftom  keeping  ahead  of  the  other*.  Aa  the  pioneer  party  mnet  do  it*  wi»fc  bofiite  the 
otfaera  can  follow,  maoh  time  waa  thna  loat  for  b«k  of  meaoa  to  keep  theoi  in  the  id- 
vanoe.  It  la  propoaed  in  fbtnre  to  provide  aepante  tmoaportation  itwtlue  partyi " 
that  they  ean  Iceep  well  in  the  lead  and  only  have  oocaaionsU^  to  retam  to  the  main 
par^  for  aappltee  or  pnrpoaea of  ioapeetion  by  Uieehierof  triangnlation,  who  U  the 
obief  of  the  pioneers.  Careful  oonatderation  and  computation  show  that,  far  tiiii 
parpoeBp  in  additivn  to  the  •teaiDW  carrying  the  main  parly,  a  Kaall  awift  atMai- 
tannch  le  needed,  nod  that  the  additloOAl  expense  thereby  incnrrod  will  be  more  than 
oompeoaated  by  tlie  inoreaaed  diatanoe  oovered  during  the  working  seawon  sod  re- 
dnoedooatpermileor  work  done. 

The  oeet  of  the  eompntation  on  the  Benton-Trover'a  Point  triangnlntioa  wm 
tI,3SI.6S,  or  9S.6T3  per  mile,  making  tlie  total  ooet  from  bc^nning  of  field  wcrt 
to  oompletloo  of  eompntation  |I20.00  per  mile. 

It  U  believed  that  in  future  this  can  be  redaoed  more  than  35  per  cent. 


The  eompilatlon  deeoribed  in  detail  In  last  Annual  Beport  hai  been  bronght  xtrj 
near  eompletion,  as  will  be  seen  by  reference  to  table  in  Appendix  A  i. 

The  stndy  of  the  data  hat  been  began,  and  baa  mainly,  bo  far.  becm  oonQaed  to 
caoge  relations  and  disehari(e-gaDge  relations.  Good  progress  has  been  made.  Fdi 
details  as  to  work  done  and  an  ontline  of  methods  and  work  proposed  reference  is 
reqtectfnlly  made  to  Appendix  A4.  Hr.  J.  A.  Seddon,  whohaslteeu  in  charge  doriDg 
the  year,  Is  entitled  to  credit  for  faithfolnese  and  ability. 

SevBn  thousand  five  hnndreddollan  can 'le  profitably  expended  in  thiadi 
dnring  the  oorrent  fiscal  year. 


The  asTsoteaa  regular  gsngea  reported  laat  year  have  been  kept  np  and  read  twice 
daily  dnring  the  year. 

The  records  have  been  oarefhUy  watohed  by  plotting  and  other  means,  »nd  sie 
complete  and  reliable.  All  seventeen  hnve  been  twioe  inspected  (reset  and  repMred 
when  necessary)  during  the  year,  at  a  total  oost  of  9789. 

There  is  great  dilBoalty  In  estsblisbing  permsneot  and  satisfactory  gsnges  at  ns- 
sonabic  coat  on  the  Hiaaouri  Biver.  Even  those  on  bridge  piers  have  not  neen  site- 
getber  satisfactory.  But  a  pattern  of  bridge  gauge  ha*  been  fonnd  which  worin 
well  and  which  baa  been  placed  on  all  the  bridges  ercnlng  the  river.  The  nuMber 
of  gsnge  obaervera  ie  thereby  increased  by  two,  but  as  soon  ss  salBclsnt  compariwoi 
of  gauge  readings  (which  sboold  extend  Lhrough  at  least  one  high-water  season)  hsv* 
been  made  it  Is  the  Intention  to  disoontlnne  several  of  the  present  nnsatisfcetorj 
gMges. 

The  pattern  of  bridge  gauge  adopted  is  a  16  to  90  pound  sssb  weight  at  the  otd  or 
a  i-inch  beet  Swedish  iron  wire  cord  mnning  over  a  12-inch  sheave  and  having  * 
tDm-bDckIea4Jaster  for  changes  in  length.  Drawing  herewith  (sketch)  ahowsdetsil* 
and  method  of  ose.    Pnll  details  are  given  In  Mr.  Blalsdell's  report. 

Mr.  A.  H.  BIsisdell'B  report  on  last  gauge  inspection  (beret«  appended  as  Appendii 


gaage  rMdingscnonot  be  accnrate  witbont,  first,  good  gangM,  and,  second,  intelligeot 
and  reliable  observera,  and  both  cost  money.  I  therefore  atge  the  allolmenC  of 
$1,500  for  oopBtnictlon  and  repair  of  gaDges  this  fall,  and  of  $3,500  for  their  can  sad 
maintenance  daring  the  eoming  flscalyear. 

The  complete  records  of  all  United  States  Engineer  gaoges  observed  on  the  Hii- 
soari  Elver  to  Jsnnary  1,  1886,  have  been  arranged,  atraootyped,  and  an  edition  « 
300  is  being  printed  (Appendix  A6.) 

Armogemento  have  been  made  for  obtaining  the  railroad  gsage  record  at  BliBwret, 
Dak.,  and  also  a  monthly  cross-section  of  the  river  there.  i 

I 
Digitized  by  CaK)OQ  I C 
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In  MDOMttOD  with  the  aarvey  of  (he  Miwonri  Biver,  qaeetion  anwe  at  to  tbe  nU»- 
bilitjr  of  the  eleTstions  detenoined  in  pant  yeiirs :  because  the  iostmoieDtfl  nged  had 
bun  wye  levels  frith  Nen  York  rods,  wlicroos  Ibo  so-called  precise  leveliDj;  of  tha 
Miniam>pl  River  Cooiiiiisaiou  bad  been  done  with  Kem  inBtrDmenta  and  SBlf-readitiK 
todi.  Ttae  CoMt  and  Geodetic  Sarvey  people,  vha  are  enea^ed  upon  a  tiunsconti- 
Hctal  Iin«  of  levels,  bare  advanced  as  far  we«t  of  Saiut  Louu  aa  Etlah,  iio.,  a  sta- 
tion OD  t&e  Hueonri  Pacific  Eailroad. 

For  nearly  SOmilee  (from  Sootb  Point  to  Ktlati)  tboit  line  lies  along  the  right  bank 
of  tbaHiaMDTi  Biver,  whore  there  are  many  United  Btates  Engiaeer  beDehmarka. 
The  UMtraments  oaed  by  Uwid  du  not  dtffvr  materially  from  those  need  by  the  Mis- 
•iMippI  Biver  CommisMon,  so  a  party  irossent  into  the  field  daring  February  for  two 
•kJMts: 

(1)  By  eonnecting  the  United  States  Engineer  and  Coaat  Snrvey  benob-raarks  to 
pt  a  check  on  onr  own  elevations. 

(3)  To  determine  how  oloaely  to  a  line  of  "  precise"  levels  a  line  oan  be  ran  witta 
•  wye  level. 

A  leport  of  the  infonnatjon  obtained  was  snbmilted  to  yon  auder  date  of  April  I. 
Tbe  oonclnaion  therein  reached  was  that  there  ia  every  reason  to  abide  by  the  eleva- 
tions along  the  Missoori  as  at  present  determined,  i'ot  details  reference  is  reapect- 
fullj  made  to  aaid  report  (hereto  appended  as  Appendix  A  7). 

This  discosaion  is  not  yet  fnlly  complete,  owing  to  lack  of  fiindB  for  farther  field 
invesdgatiun,  wMoh  it  is  estimatod  willcost  (800. 

TOW-BOAT. 

Tlie  diawiogi  have  all  been  completed  and  bine  printed,    Tbe  specidoationa  ar« 
dmra  np  and  and  ready  for  the  printer. 
A  model  of  the  bull  haa  been.made.      Nothing  furthec  has  been  done  since  Hay, 


By  resolntian  of  the  Commission  of  December  11,  16^,  the  Seoretatv  wds  directed 
to  "  proonro  statistics  as  complete  as  possible  of  the  commerce  of  tbe  Hissonri  Biver." 
Tim  report  was  snbmltted  to  the  President  of  the  Commission  June  30,  1886,  and  is 
Unirith  as  Appendix  A  8. 

EXPENDITDBES. 

nxTXT  or  MissonBi  bivkb  fkok  rrs  mouth  to  pobt  dkiiton,  uomtana. 

[Aet  pHwd  Angoat  2. 1883.1 

Anonnt  available  of  above  appropriation  Jalyl,  1885 (8,500  00 

Imiied  expesditniee  ftma  Joly  1, 18S&,  to  Jane  30, 1886,  both 
dates  inolnsive; 

Wages $5,297  67 

Traveling  expenses —■ 113  45 

Sabtistence  stores 66  34 

TraoBportation  of  employ^ 55  16 

Paper 20  75 

HHlin^  out  steamer  Missonri 350  00 

Eepainng  instrnment ■• 10  00 

$5,913  :t7 

Dlpaid  liabilities  June  30,  1886 80  00 

Amonnt  expended  during  flaoal  year 5,093  37 

Amoont  available  July  1,1886 2,506  63 
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OFFICX  KXPKMBBU,  TSAVKUNG  ■XPKKBXS,   AXD  »*LAMM  0 

Amoaat  avkilablBaf  ftbove  kUotment  July  1,  ISSj ) 


UMiil»ct  expeDditora*  from  Jnly  1, 1885,  to  Jane  30, 1886,  both 
d*te*  InolnsiTe : 

Wmw »6,275  05 

MilMRft. 357  68 

Foel 373  09 

TnuijpoTt>tionof«niplo;£a 25  00 

Tnveling  expeiuM 219  35 

SutioneiT S44  10 

Sondrie* 8:161 

Icf S4  72 

OfflMrent 600  00 

OfflM  fiunitnre 84  00 

WaUrtu 10  00 

TeUpbooe 50  00 

Gm 15  30 

Awnluga 16  75 

Typewriter 83  00 

Lumber 69  13 

Unpud  lUbiIiti«a  June  30, 1886 


131  a 

197  » 
19,733  29 


Amoniit  expended  daring  fiaoalyear 8,9Tt  M 

Amount  avwlftble  July  1, 1886 761  S9 


Amoont  ftvaiUble  of  above  allotment  July  1, 1685 $1,326  00 

Unpaid  liabilities  JiuD  30, 1885 323  07 

11,649  07 

Itemized  espenditaiea  from  Jnly  1, 18^  to  Jane  30, 1886,  both 
datoa  {ncl  naive : 

Wagea TBI  68 

Pipe 99t  as 

Icon  rlngtaod  wire 7  77 

Transportation  of  initrameata 3  75 

Privilege  of  felling  treea 52  00 

Amoont  nzpended  during  flacal  year 1,146  K 

Amount  available  July  1,1886 50!  7i 

FBX8BBVA710K  am>  OD8BKVATI0K  Of  01.UOE8,  AND  COI.UCCTI<>:4   AND  COMPlLAIloa     | 
OP  PHYSICAL  DATA.  ' 

AmoBut  available  of  above  allotment  July  1,  1685 $10,436  58 

Unpaid  liabiUtiea  Jnne  30,16% 60  00 

110,496  SS 

Itemiied  eipenditnrea  l^«m  July  1, 1885,  to  June  30, 1886,  both 
dates  inolDBive : 

Wagea 17,317  60 

Ti»Teling  expenses 445  24 

Rock 35  00 

Rods 61  10 

SUtiontiry 24  Ifi 

Snndrioa 16  Ot 

Tranaportationof  employte 10  UO 

Wire 325 

Paper 37  60 

Repairing  iiutmmenta 10  00 

Material  and  labor 16  30 

7,966  8S 

Unpaid  UablUtlea  June  30,  1886 1,090  40 

Amount  espeuded  during  fiscal  year 9,066K 

Amonitt  avftUabU  July  1, 1886 i4*  S 

,,e::bvC,00^;IC 
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PUBCDASE  OF  roW-DUAT. 

AwMiDt  »aUAble  of  above  aDotment  July  1, 1885 $24,150  00 

Ufoind  exprnditnTes  from  July  1,  )8S5,  to  June  30, 1886,  both 
datNlnclonTe: 
Wi^« 1250  00 


AnKinDtflxpendeddariDg  fiscal  year 250  00 

AmoODt  aTBilable  July  1,  1B86 2^,900  00 

OrriCB   EXPEKSBB  AKD  EXTKNSSS  OF  COMMISSION. 
fSlonx  City,  lawm,  to  Tort  BsBtoo,  Uonluu.] 

&aMMiDtafailableor  sboT«alIotiuent  July  ],  1885 t5|000  00 

BeoeiTcd  from  sales  of  fuel  to  officers 50  24 


ItcmUed  eipendJtaTee  trmn  July  1, 1885,  to  Jane  30, 1886,  both 
datM  iadueiTe : 

Wages *2,110ei 

Mileaee 876  16 

» ,__  _, ..^,-  ,93  55 

327  00 


•5,050  21 


Teleerams 8  43 

Fnel 1,0*9  34 

gtatiODBi; 33  64 

Sundries 57  04 

Oas 5  60 

Office  rrat 300  00 

Talephoiie 35  00 

Water  tax 10  00 


Unpaid  IlabilitiM  Jnne  30, 1886 46  10 

Amount  expended  during  fiscal  year 6,048  67 

Amount  aTailalile  Jaly  1,  1^6 1  57 

SUKTXTS  BirrwKSM  fort  bbkton,  uontama,  and  bioux  city,  iowa. 

iaaant  ar^lable  of  above  allotment  July  1,  1885 |I1,733  90 

Cspaid  Ilabillliee  Jnne  30, 1885 3,584  96 

115,318  88 

Iltnised  expeodUnrea  from  July  1, 1885,  to  Jun«  30, 1886,  both 
4Mesiaolnaive: 

Wagee tl8,174  34 

TnreliDgexpeDMa 300  00 

Snbaifltwice  Htoree 1,157  00 

Paper 1  70 

Pnel 1,247  35 

SUtioneiy _ 23  65 

Tiansportatlon  of  inatraments 359  90 

Lumber 15  25 

"     "  , 138157 


Amonnt  expended  during  fiscal  year.... 15,318  86 


Appendix  A  1. 

nVOBT  VW  UXDTENANT  T 

OF  COMMISSI 

MissouKi  BiviB  CoumssioN, 
Saint  Limit,  Mo.,  Marek  6, 1B86. 
^:  I  have  the  honor  to  sabmitberenitli  extraots  from  the  records  of  this  ofBci 
'°l*ti>'e  to  secondary  triangulatiou  along  the  Uissooii  Biver  during  the  winter  oa 
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«  ooonpivd  detennining  139  bunglM  ftod  35 


D  NoTOmbw,  IBS,  wad 


ly-nl 
qDadrilBtwrak. 

The  evetem  depeuda  on  •  base  line  detornunad  ftt  GU«goi , . 
on  the  CoMt  Satvey  stotion  >t  Tavein  Book,  irith  wbioh  oonnection  « 

iDatrnments  used  Mid  motboda  of  work  md  reduction  were  the  cua 
in  detail  in  my  leport  of  work  in  MoDtan*,  dated  March  1.  I83j, 

The  Olaegow  base  waa  measured  twioe.  Tlie  difference  between  the  two  n 
menu  was  l>'.166  Ki^ioK  '^  mean  learth  of  7923'.32.  The  probable  error  of  this  mean 
is  ^0'.05e,  or  one  in  14U,(}00.  Bnt  becaose  the  conditions  of  light  and  temperatiire 
were  more  nearly  constant  and  alike  during  the  QTst  part  of  the  fint  measarement 
and  the  second  part  of  the  second  theae  two  parts  have  been  combined  for  the  final 

The  resnlt  thns  obtained  is  7923'.344.     A  complete  record  of  the  meaaareme&t  if 
given  in  Appendix  A  lb. 
One  photograph  is  appended  ahowlDg  the  arrangement  of  a  triaogDlation  statioti. 
In  Appendix  A  of  the  annual  report  of  the  UiMoori  Biv«r  Commission  for  UGS  i« 
reported  the  work  of  establishing  permanent  leret  bench-marks  done  daring  the  aaoM 
winter  of  1884. 
Table  of  itemized  expenditorea  during  the  working  season  is  appended. 
Very  respcocfnlly,  yoor  obedient  eerrant, 

Tbxo.  a.  Bqiobam, 
Firii  limlciMMt  BnfinMn,  Sterelari/  AftMOKri  EtBtr  CawtiiiiM. 
U^.  C.  R.  SUTBR, 

Corp*  o/Engiter*,  U,  S.  A.,  Prttidnd  MutouH  Biver  Commtnton. 
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Appendix  A  la. 

kkfobt  or  mb.  o.  b.  whbelbr,  assistant  enqinbeb. 

Missouri  Biter  Commission', 
^inl  Lauit,  Mo.,  November  12,  1885. 
Bat:  In  •oooid*nce  with  yonr  InBtmcUoDs,  I  have  the  hooor  to  make  thu  folloiriiig 
npvctim  the  rnar'a  flelil  work  on  the  trianguIatioD  of  the  Miaaourt  Bivcr. 

A  je*r  ago  to-dsy  I  reported  at  this  oftlce  to  receive  inalructiuiiii  iu  regard  to  or- 
— — '-igpartioeforcanyiDgon  a  socondary  triaDgolatiou  of  the  ri  — 


Hbed.  Alto  the  constmction  partim  bad  from  time  to  time  made  tertiary  triaagala- 
Ikm  anrvejH  of  a  portion  of  the  same  river,  the  priocipal  one  being  the  "  low-water 
■mj  of  ISIjS,"  eztendinft  from  the  vioiuity  of  SiiiDt  Joseph  lo  lloouville. 

■am  of  tbe  upper  Hver  depend  on  meandera,  with  estimated  distauces,  ooirected 
■t  poiDts  by  •stroQomica)  obMrvatiuns. 

Id  the  tertiary  triaDipiUtiaii  surveys  the  Rtation  marUiuga  were  of  neoessityou  the 
biMoni  Iftnds,  Mi<I  not  of  a  permanent  character,  and  it  was  desirable  that  a  more 
Mrmaaently  marked  and  more  accnrate  triangnlation  should  be  made,  where  the 
■a»f  sbonld  be  measured  with  greater  refinement  and  the  angles  measured  with  ft 
tetter  elasa  of  instrnments. 

It  was  decided  that  the  triangnlation  should  be  carried  vn  the  blofia  and  above  the 
toees  of  tbe  bottom  lands;  that  a  quiwlri lateral  system  shonld  in  geuenil  be  obtained 
■■A  adjusted  as  such ;  that  the  anslee  should  be  measored  with  lU-inch  liiub  thooilo- 
Btes  rradoftted  to  five  minntes  and  read  hy  two  micrometers  to  single  second*,  and 
it  Uie  base  lines  should  approximate  two  mites  in  length  and  be  measured  with  a 
adard  300-foot  steel  tape,  using  standard  thermometers  to  reduce  for  temi)eraturo 
IsWFahr.  Thereqcired  inslnmentsfor  this  were  famished  from  the  office  of  the 
IBsrimppi  River  ComnilssJOD ;  other  iDstramentt,  such  as  fiold  theodolites,  prismatic 
wiMipisws,  reoonnoitering  telescopes,  ioe.,  were  fomished  from  this  oflloe. 

riBLD-WOHK  IN  MISSOUBI. 

Hm  proposed  winter's  work  was  to  carrf  tbe  triangnlatioo  from  tbe  Ticiuity  of 
Glasgow  to  the  month  of  the  river. 

On  November  15,  at  Glasgow,  three  small  parties  were  organized,  namely,  an  ob- 
■erring  party  on  tbe  left  bank,  consiiitiDg  of  Assistant  Engineer  D.  C.  Humphreys,  a 
n^ian,  and  a  teanister;  an  observiDK  party  ou  the  light  bank,  consisting  of  AssisC- 
aat  Engineer  J.  C.  QuiutuH,  a  roilmau,  a  teaiiiuter,  and  a  reconnnitering  part;  con- 
iWiBg  of  myself,  a  rudman,  and  boatman.     A  skiff  was  furnished  tbe  reconuoiteriug 

K,  and  a  spring  wagon  furnished  each  observing  party.  A  per  diem  allowance 
baistence  had  been  arranged,  and  the  teamster  fumisbed  bis  own  team  and  its 
Mbtisteiiee.  The  station  building  and  marking  and  tbe  clearing  of  liueawore  in 
•barge  of  Capt.  D.  W.  Wellmau,  uf  the  strainer  Missouri,  who  also  made  theconneo- 
tins  of  stations  with  points  of  tertiary  triaogulation  itotil  the  close  of  river  navi- 
plion,  when  tbe  latter  duty  devolved  on  the  observers.  The  observers  also  eon- 
MMad  the  stations  with  points  of  land  surveys,  and  located  publio  bnlldiugs  iu  many 
tnraa. 

Tke  marking  stone  and  pipe  were  of  the  same  design  and  dimensions  as  need  by  the 
MUMippi  Bivsr  Commission.  The  stations  were  generally  of  low  (5  to  8  feet)  tri- 
psdi,  witD  a  target  frame  ontaide,  built  ftom  timber  at  hand,  and  when  being  occn- 
IMd  ao  otwerving  tent,  or  a  tent  fly,  was  eapported  by  the  taraet  frame  to  screen  the 
Mmment  from  the  sun,  or  strong  winds.'  The  target  was  alwaysplaced  vertically 
tbOTs  the  center  of  tbe  station,  and  was  the  wire  target  of  the  Mississippi  Bivur 
CooBiasion.    The  best  target  yet  devised  for  the  purpose. 

Ii  tbe  vioinity  of'Glasgow  ten  stations  had  previously  been  located  and  bnilt,  hnt 
""  "  e  not  all  cleared.    It  was  found  that  throe  of  tbe  lines  were  impossible 

f  intervening  ridges  between  stations,  and  it  was  neoessary  to  locate  two 
■Bw  nauous  to  help  the  matter  out.  Two  stations  were  also  located  as  limits  to  a 
in*  tine  Oft  thn  bottom  land  opposite  Glasgow.  After  the  close  of  river  navigation 
Ca|i|taui  Wellmau,  at  Boonville,  placed  the  station  building  in  charge  of  an  assistant 
■Voeer,  «h6  had  a  small  party  on  each  bank,  each  party  having  a  team. 

OBoiai  word  came  that  "the  station  baildiug  should  be  pushed  as  fast  as  possi- 
Ue°(  aoeordjacly  I  was  required  to  reconnoiter  ahead,  and  was  with  the  observing 
psrtiea  bnt  littlg  during  tbe  winter.  Therecoonoitering  toclose  the  work  on  stations 
«t  the  ICississippi  Biv^  Commission  was  finished  on  March  M.    The  map  abova- 


J  87 184 


'  See  photograph  No.  1. 
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«  couMDt  of  putilea  owDiug  the  Uod  wbb  generftllj  obtained,  bat  the  m 
umiter,  oi  tbe  obatmcUon  of  «  Btktion  to  onltivatioD,  generallv  ^Todi — 
and  nwDv  olaima  for  damaeea  wei«  pnaeoted.    It  would  b«  w^irtbei 
fnnifahM  with  a  cootract  form,  with  iDBtraction*  to  guide  in  inakin)^  a 


the  beginnlDg,  befbn  the  owser'i  eatimata  fbr  dj 

I  would  here  •taUi  that  in  a  wooded  oonutr;  the  winter  ee— on  . 
to  reoonnolter,  when  the  twig*  aie  clear  of  ieavea  and  the  mow  oi 
adTantage  in  ahowliig  the  ootliuea  of  the  hiUa. 

Daring  the  winter  the  obaerriiig  partiea  had  worked  nnder  great  diacoainwi 
on  aceoont  of  the  imperTeotly  omtrad  Unea,  baTin^  to  give  miuh  time  and  tabvr 
work  that  ehoald  have  been  dose  by  the  atation-bnilding  partiea.  Tb«  aaMtaBt 
cbargeof  Btation-bnllding  partiea  bad  been  very  fliBaipated,  and  waa  diaohaigBd, 
Captain  Wellmon,  at  Hermann,  being  rc^laoed  by  Amiataot  Gncioeer  liiiiMiiw, 
March  7.  The  work  waa  carried  on  enenetioalljr  to  Um  Coaat  Snrrej  stalioc^  TaT| 
Eock,  aboQt  38  milea  west  from  Saint  Loaia,  where  a  good  oooneetion  IniacB^ 
with  a  Coast  Barre;  line,  and  throagh  thia  with  the  Miasiaeippi  Uiver  triaafuatl 
it  waa  decided  to  oloae  tne  wiotei'a  work.  A  Coaat  Sorre;  line  waa  aJao  eauwd 
with  at  JeffenoD  Citr. 

DorlDg  the  latter  als  weeke  I  waa  with  or  neai  the  obeca^iBg  partiea,  aodawri 
with  mTaniaU  party  In  the  aetting  of  targeta^  and  in  seeing  that  the  Unea' 
-'■r.    There ' ^  .- 1.  j__. ,_....  ....^ ^i!___l_. ... 


M  ;et  niiioh  to  he  done  in  the  clearing  of  tinea  betwee 
and  Hennaim,  and  the  obaertlng  partiea  were  hindend  aomewh^  jettbaarnkw 
■taticma  occnpied  In  the  laat  six  weeks  waa  3!>  againat  34  pienooaly  oeeopied. 

It  la  pioper  here  to  state  that  the  winter  being  serera,  with  maca  ^utv,  at  tiaai 
waa  dimoult  to  make  ont  the  black  and  white  target  aaprojeeted  againat  beat  ■ 
•QOw-coTered  hllte ;  that  the  targets  were  aometiinea  diatorbed  by  aleett  atotaa;  tl 
the  inatmmenta  worked  hard  when  eztremely  cold,  and  that  for  sooh  leaaanathal 
tnglea  did  not  alwaya  close  within  the  (i"  limit,  and  it  waa  fiteqawitlj  iiiiiiraMij 
reocoapy  station!. 

On  tne  resignation  of  Ur.  Qalntoa,  on  Hay  8,  Hr.  Batborst  Smith,  rodmso,  ■ 
promoted  to  asaiBtant  engineer  and  observer. 

The  field  was  oompleted  on  May  13,  and  the  observing  parties  oaae  to  Saint  Im 
preparatory  to  learing  for  field  dnty  in  Montana.    There  had  been  69  alatioM  ««■ 
pied,  giving  1S9  triangleaandSSqaadrilateralaover  an  axillary  drstaiuoe  of  ISSmlli 
Beaiteotfblly  enbmitted. 

O.  B.  Whbxlkb, 
Afitlamt  AyiMV- 
First  Lient.  T.  A.  Binoham, 

Car^  (>/  SngiMtn  U.  S.  A.,  Sear»lMg  ifltsoari  Jtitw  CtmwuMiim. 
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Appendix  A  U. 

InUSDBXlIXNTS  OW  IHX  ai.AS(H>W  basb. 

n*  two  meaaaremeiita  of  the  Qlaagow  Base  are  expreaaed  by  tbe  following  e(ia»- 

(IJ  26X2W-079+— '"■^  —  — l'.«75j;0'.000— 0'.453— 0'.9gO=79g3'.a37. 

(2)  a6x39y-079+— ^J*"  '^— 1'.033— ff.egr— 0'.<S3— 0'.5B3  =  792y.WX 

Ami 

PlHi  terat  itnnrober  of  entice  tapes  mnllipUed  by  leogth  of  tapeat6S°  Fdc 
ttavnA  t«rm  la  distance  between  the  respective  meaaDTement  marka  on  zine  36  and, 
kc  «w;b  measnremeDt,  the  mean  of  the  two  snoceMive  marks  or  ~'~  -  ""'    ~~ 


A  by  »ppl;iiig  150  feet  of  tape  auceegslTel  j  nader  a  BtralD  of  16  ponnds,  and  foe 
!^  laat  l&O  feet  appljiuii;  one  foot  of  a  box-wood  scale  to  the  S99-foot  fcradnation  to 
pfca  Mit  the  IM  feet.     Thia  distance  ia,  for  each  meaaarement  when  rodaoed  to  6^ 
mr.,  =  l&O'.OSl  and  IDC .025  reapeotlvely. 
TUrd  tarm  is  diatanoe,  for  each  ueaaniement,  between  tbe  mean  of  two  SDoeeaslTS 
■ftrka  on  eIdo  Ki,  aa  abore,  and  &  West  Base  as  meaaured  with  a  box-wood  aoftle. 
Fourth  t«rBi  te  diatanca  aet  back  on  siqo  £3  on  aeoond  meaaDreneot. 
VUHb  tormia  total  fnolinatioQ-ofUpeeoiTectiuti. 

flixtb  term  la  t«niperatDre  correotion  to  rednce  36  tapes  at  t*pe  temperature  to  6S° 
Kbi.,  and.  tk«  aeotnid  member  la  the  ooneeted  independent  result  fur  e*oh  meaance- 
■ant. 

Tbe  mean  of  tbe  two  lesnlta  ia  7,923'.3S0.  The  probable  error,  from  tbe  lunlta 
AmaelroB,  is  ^.K6,  or  one  in  140,000. 

A  truer  reaolt  can  be  obti^ned,  It  is  believed,  by  combining,  b«  stated  in  the  fleld" 
■otwat  tha  timeof  ueasnrement,  the  flnt  flfteentapeaof  the  first  meaancement  with 
tteeleren  and  a  bftif  of  tbe  aeoond.    (8ee  note  under  table  of  temperstnre.) 

We  then  have  the  following fonreqnattona  for  partsof  the  base  with  terms  aaaboTe 
dmecibed,  except  tbat  the  sixth  term  ia  temperature  aoiruoCion  for  lli  tapea  and  11 
lapee  reapeetivdy,  andaaovenlhtenn  ia  added  to  redoee  thefirst  meaeorement  totbe 
neondoti>inol5. 
Rntpartof  (1): 

15xa»'.OTB±O0O'.000±0'.(100±0'.Ol»-O'.26O-O'.6S6-|-0W35=4485'.e36. 
Rntjmrtof  (3): 

15x89»'.(rre:t(»'-000:^O'.000J:0'.00O-~0'.S60— 0'.230±0'.000=44SS'.696. 
Swood  part  of  m : 

11X8W.079+150'.IW1— 1'.475±0'.000— 0'.193— 0'.294-0'.335=3«T'.603. 
Bteond  part  of  (3) : 

llxa8&'.079+160'.025— 1'.{I33— 0'.6ff!'-0'.193— O'.293±0'.000=3437'.70S). 
The  result  thos  obtMned  is  tbe  snm  of  4485' .635  and  34-J7'.T09,  or  7933'.344. 
Glasgow  Baas  (at  its  own  eleTBtion  above  Bea^l«vel}=7933'.344. 
Beepootfiilly  anhmitted. 

O.  B.  Wbbbleb, 

flnt  Lieut.  Thbo.  A.  BraonAH, 

Cvrpt  ^  BugiitMn,  U.  8.  A., 

SetrUani  Mf'tottri  Riaer  CommlMian, 
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Appanoix  A  a. 


ICneouu  BiTKB  CouoBBHur, 
Smimt  lomii,  Mo.,  Jnlf  12, 1666. 

8iB ;  I  have  the  bonor  to  mbmit »  roporf  on  the  eecoodaiT  triviKalatioii  of  th« 
HtaaoDri  Biver  fat  tlio  jeu  ending  June  30, 1886,  and  to  inolade  the  leralts  of  tb* 
leait  aqnue  ft^J''*'''*""'  "f  *l>o  triMieiilAttoD  In  Hoatana. 

The  work  was  bwun  at  Benton,  Hont.,  eaily  In  July,  and  completed  to  Troret^ 
PafntontheSOthoiHeptenilMr,  >db(Mio«,l>Tnrer,  of  abOQtlUOmilee.  Tlkerawera 
94  etationa  ooonpled  and  two  baae  line*  me—nred,  one  at  eitbar  end  of  the  work.  Ob- 
■erratiooa  for  ue  aiimoth  of  tba  baae  llnea  weie  taken  on  Ave  nighta.  ObBerration 
for  the  approximate  latitnde  of  one  ailmnth  atatlon-waa  obtained,  while  that  for  tk» 
other  was  transferred  by  trlangnlation  from  a  point  the  latitnde  and  loogltade  ol 
which  is  pnbliahed.    (See  Appendix  A  S,  Table  ll.) 

After  retomtng  from  HontMia,  the  steel  tape  need  In  baae-line  meaBOiemaitt  wh 
standardiEedbymeainringaknowndlatanoaefSmilaaonapriniarybaBeliDe.  Aln, 
aeeoondarybaaeUnewaaiDBaaatedatGlaagow,  Ho.,  and obsBrTations fbr  its aiinnth 
made.  The  work  of  rednetion  waa  tiMn  eoininenoed  by  myself  with  one  mdsUoL 
The  nine  indlvldnal  meaanrementa  ou  the  four  base  lines  were  rednoed  and  reporti 
submitted. 

The  field  oompatation  of  the  Montana  triangalation  was  reoeiyed  mai  the  ugla 
tabulated  preparatory  to  the  least  sqnaie  adjitstment  There  was  no  mn  of  mierani- 
eter  applied,  since  the  mean  mn  for  one  levolation  from  31  determinatioDB  on  eiw  io- 
etrameot  and  40  on  the  other  was  not  more  than  one-tonLh  of  a  second  of  arc,  and  tbii 
caneetion  la  aa  likely  to  be  plas  as  minas  la  each  of  the  eight  changes  of  the  dcole  for 
each  angle. 

The  ooneetion  for  spherical  ezceae  was  also  iDsignifioant,  for  the  total  area  of  tit 
net — 177  miles  in  axial  length  by '21  nilesiu  mean  width— is  less  than  500  sqaare  miln, 
or  the  spherical  eioees  l«as  than  7 '  (at  1"  fbr  every  75  square  miles),  and  this  is  to  bs 
distributed  through  90  triangles,  or  ^0  angles.  The  greatest  area  of  any  one  tn»ngl« 
is  ISi  square  miles,  or  the  greatest  spherical  eioeaa  for  any  anste  of  any  tnaii|[le  i> 
less  than  one-tenth  of  a  seoond.  (In  trausferriuK  aiimath  In  the  geodetic  oompnts- 
tiOB,  however,  care  was  taken  to  eliminate  the  iplierioal  excess  by  uternatoly  sodiDg 
and  subtraoting  the  plane  angle.) 

The  system  waa  a  series  of  qnadrilaterala.  There  were,  however,  seven  figures  ttith 
more  than  foni  sides  and  one  qnadnlaleral  In  which  one  diagonal  wbb  not  obtained. 
The  angle  a4Jastmeot  has  been  practically  rigid  with  one  exoeption.  The  Hawlej 
Bend  net  of  seven  stations  gave  eleven  angle  oqaatloos  and  six  side  equations.  T* 
simplify  this  adjostment  only  one  side  equation  was  introduced,  and  that  required 
that  the  last  side  compnted  fn>m  the  first  should  be  the  same  by  two  routes  only.  In 
testing  this  adJastnMnt  It  waa  found  that  the  greftteat  disarepancy  in  the  luigth  of 
any  lino,  In  the  flgnre  compnted  by  different  routes,  was  36  in  the  seventh  plaee  of 
logarithms,  or  one  in  1SI,00U  part*  of  the  line. 

Thenomber  of  oombined  angles  entering  into  the  adjustments  was 38^  and  the oo^ 
leotions  to  these  lie  as  follows : 

Between  0"  and]" _ CT 

Between  1"  and  2" „ IB 

Between  2"  and  3".0e 16 

The  computation  of  the  trlangnlation  fKim  Benton  Base  to  Ttuvm's  Point  Base  wii 
through  90  trian^ee,  and  the  results  in  Table  I  depend  on  the  following  data : 


JTMn. 
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Tts  baaea  were  redaoed  to  aea-leTeU,  tbe  foituer  fur  an  olevation  of  2,900  feet,  tlia 
«tUr  for  au  elevation  of  2,344  feet.  Clarke's  valae  of  ilio  loKarithu  for  converciof; 
'ect  to  RieteTS,  uuuely,  U.5159690,  was  oaed,  and  the  geodetio  oompatation  oonformB 
■o  CIvke's  Spheroid.  « 

The  diBcrapsnoiee  in  length  of  line  and  aximnth  on  the  first  compntation  with  tbe 
idjoitcd  angles  vers  aa  foUown: 


Log.  nieto* 

Ailnintb. 

•  Jiiiin 

«ei 

Thia  U  >  dlaorepanor  of  one  in  4,400  In  tbe  length  of  line,  while  that  in  asimnth  !■ 
within  the  noge  of  star  determination  on  different  nights. 

Theae  dlserepauoies  were  distiibnted  through  the  119  parts  of  which  the  system 
b  made  op  b;  allotting  one  thirty-ninth  of  the  dieorepaiicies  to  the  first  part,  two 
tbirt/'Dintba  to  the  aecond  par^  &.c.  The  angles  of  tne  adjaRttnente  hare  not  been 
ebanged,  and  it  will  be  fonud  that  the  lower  line  of  an;  quadrilateral,  oa  tabalated, 
ialeaabj  S5intheaeTentfa  place  of  loKaritbms  tbanaTal'iecompntedfromthenpper 
Una.  Thia  ia  a  local  diacrepancy  of  abont  one  in  1S!>,000  parts  of  the  length  of  lino, 
Bt  practically  of  no  import. 

nie  observed  valae  for  the  latitnde  of  station  West  Base,  Trorer'a  Point,  aa  giren 
In  Tablelll.ialesa  than  that  computed  inTahle  J  by33". 7,  bnt  since  tbe  former  is  only 
approximate  it  is  tbonght  best  to  ret^n  the  latter,  altboo^h  tbo  reliability  of  the 
Talne  npon  which  it  depends  is  not  known,  expecting  that  a  constant  correction  in 
botb  latitnde  and  iongitnde  wilt  be  applied  when  aconrate  determinations  uf  these 
have  been  made. 

All  oompalations  are  in  ink,  in  dnplicate,  with  explanatory  notes,  and,  together 
with  tbe  note-books,  put  in  proper  form  for  flUag. 

In  the  accompanying  sketch  Ute  river  Is  only  very  approximately  located,  since  the 
topography  has  not,  aa  yet,  been  done. 

I  wiah  to  commend  the  method  used  in  the  astronomical  work  of  making  one-balf 
the  obaervationa  on  the  star,  or  son,  npon  tbe  reflected  image  from  an  artificial  horizon, 
and  thna  eliminating  the  level  error.  The  plan  of  observation  woe  tt)  eliminate,  as  far 
sapoesible,  all  instrn mental  errors.  Without  the  necessity  for  reading  the  level  the 
ohaerrationa  oon  be  made  mncb  more  rapidly,  and  thns  tbe  set  completed  under  the 
moat  favorable  position  of  the  object,  and  when  a  large  error  in  time  won  Id  have  the 
least  effect  on  the  r««ilt. 

It  would  aeem  that  tbe  bases  are  now  measured  with  all  desirable  accaraoy,bnt  that 
attention  mnstbepaid  t«  tbetargetsandto  the  readings  of  angles,  ibat  this  accuracy 
may  notbetoosoon  lost  in  tbe  transfer  by  triangnlation.  If  greater  accuracy  isdesired 
thMi  is  fbond  in  the  p-eaent  work,  tbe  baaea  mnet  be  nearer  together  and  the  angles 
nad,  in  general,  after  3  p.  m.,  when  tbe  atmoepbere  is  aloady.  (Tbo  results  at  any 
rtation  ironldbegreatlvbettfuod  if  tbe  angles  were  read  on  different  days.) 

I  Iwre  to  ihank  the  ooaervers,  Assistant  Gngineera  D.  C.  Humphreys  and  Bathnrat 
Snith,  for  the  faithfulness  with  which  the  ^opted  plans  wuru  carried  ont  in  tho 
Aeld.  and  also  Asalatant  Engineer  C.  V.  Hersereau  throagb  all  tbe  otHce  compnta- 
tiona,  and  Mr.  Bmttb,  while  aaiigned  to  me,  foi  the  faithful  aid  rendered. 
Very  respectfully,  yonr  obedient  servant, 

O.  B.  Wbeelkr, 
Uailsd  SlalM  At$Utant  £ngi»tar. 

Fin*  Lient.  Thko.  A.  BnraoAJt, 

Carf*  a/Buginem,  U,  8.  A, 

Acrebir])  JfinoNrt  .fiiMr  OnmisriM. 
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Appendix  A  3.  ' 

aBCOKDARX  TBIUtODIATIOX  Or  msSODBI  OITBB  BKLOW  rOKT  bshtok. 

UiMOUKi  BmR  ComassiOK, 

8tR :  I  ha7«  the  honor  to  aabmit  the  foUowioK  digest  of  raoorda  on  fllo  in  thia  « 
relativB  to  saoondsry  trikogalatioD  kloiig  the  HiaBonri  Bitot,  below  Fort  B«i 
daring  tho  rear  ISJS. 

BeporlB  of  ohisb  of  psrtr  aro  appeoded  with  ftilt  details  aod  redaetioos  of  I 
■Munrementa  i  also  tabalmledrosaltft  of  leToUag. 
Ver7  reepeetfolty,  your  obedient  aerTant, 

Tato.  A.  BiNQHAsc, 

FirtI  Liattatamt  of  Rttgimaen, 

AeorvCary  Jfwawri  £iMr  CMNWiuia 

Hi^.  C.  B.  SUTBR, 

Corf  of  Engineer*,  U.  8.  A., 

iVeaidmi  Jfimmrl  Bivtr  CvMMiMiva. 


OIOBST  OF  RICOKM. 

The  Intention  is  to  oover  the  rirer  valley  from  blodC  to  bluff  with,  aa  far  as  pooaQ 
a  qnadrUateral  system,  which  has  the  following  advaatagea  over  a  triangnlkr  or  h( 
agonal  system: 

Fim.  It  oaD  lie  eniployed  to  better  advantage  in  a  monntainons  oonntry  tluD  I 
hexagonal. 

Serond.  Although  at  the  expense  of  area  ooverol,  it  is  the  strmiKestof  tIi«tliTM 
regards  number  of  geometrioal  conditions,  and  if  these  are  satisfied  it  give*  I 
greatest  relative  accuracy. 

The  distunoe  covered  during  1865  was  340  miles  along  the  river,  begianing  at  ft 
Benton,  Jnly  5,  and  ending  at  Trover'a  Point,  Hont.,  Ootober  1. 

Ninety-eight  triangnlatton  stations  were  oocnpied,  determinieg  SOOtrianfflee  and 
qnadrilaterala.  These  atatlona  are  all  marked  permanently.  For  detailedSescriptk 
see  Annnal  Beport  MiaBissippi  Biver  Commiasion  fbr  1683,  page  164,  and  Anaiiw  I 
port  Miaaonri  Biver  Uommiauon  for  1884~'g5,  Appendix  A  2.  Fig.  1,  PUta  1,  bN 
with,  ahows  the  pipe  cap. 

More  than  60  per  cent,  of  the  trianglM  close  within  theUmit  of  primary  work  (I" 

The  Hyatem  depends  on  two  hues,  determined  one  at  Fort  Benton  and  the  oUiVi 
Trover's  Point.  , 

A  single  line  of  levela  was  rnn  over  the  distance  covered  by  the  work.  It  *i 
ebecked  in  part  whenever  delays  penuitted.  Seventy-two  miles  wer«  tbiia  obeeb 
out  of  241,  It  being  conlinnoua. 

An  elevation  was  assumed  at  Fort  Benton  of  3,700  ftot  above  Saint  Iioaf a  directrii 
The  fall  of  the  water-surface  Ih>ai  Fort  Benton  to  Trover's  Point  was  found  ts  I 
468' .5  or  1'.99  per  mile.  The  fall  in  the  first  140  miles  (foot  of  Cow  Island)  is  S'.S  p 
mile.  There  were  tvo  leveling  parties,  both  working  down-stream ;  the  ap-stna 
partv  ending  for  the  day  on  the  bench-mark  when  the  other  bogaa.  In  thia  «>;< 
total  of  6  milee  a  day  could  be  covered. 

The  total  cost  of  the  seaeou'a  work  was  ^400,  or  $110  per  mile;  not  axoeerin 
considering  the  remoteness  of  the  work. 

oBQAiazATiov. 

The  oi^nization  of  parties,  during  1885,  was  ^ven  In  Annnal  Beport  for  IBSt-'B 
(Appendix  A). 

Dnring  the  aeason  defeote  were  developed  which  can,  it  la  thought,  be  entirely  cb 
viated  in  future  by  making  the  parties  engaged  on  different  work  independent  of  <sf1 
other.    Snggeetions,  given  at  my  request,  will  be  found  in  Appendices  A  3a  and  i  ^ 


The  Fort  Benton  base  is  LSe  miles  long  and  was  msasoMd  three  ttmei.  Hie  lA 
being  only  a  trial  measurement  is  not  Included  in  the  adopted  resolt  llieseoaui 
and  third  measurements  differed  by  0*  .055.  The  mean  of  these  was  adopted,  giviis' 
length  of  9e70'.«5,  with  a  probable  error  of  +  O'.OISS,  or  ttAito-  Asiiaoth  was  d«W- 
mined  by  three  nl^ta,  obaervatious  on  FoUru  head  eloi^tion.    lUl  Imw  was  «H. 


b>  Google 
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Muwetad  with  United  State*  I>od  •nrreTs  and  witli  otlier  known  data ;  and  bv  tw- 
laxTtriMignlUltmirltfa  thefl^-staff  at Tnrt  Benton,  for  which  tbeBeport  on  Horth- 
m  B«aii4aT7  Barrtj,  U78,  giT«a :  I^titode  47°  tbf  CO"  north ;  longitude  1 10°  SS*  48" 


est  from  Oncnwioh. 

KnU  dataUa  <rf  meMnnmeBt  an  t(i*«n  in  AppendioM  A  So  and  A  3d. 

T'ke  Trorai's  Point  tMae  li  1.83  uIIm  long  and  waa  meaiored  three  time*.  The  Ant 
¥emtomatat  was  a  tilal  one  and  waa  not  Inoladed  In  the  Anal  iMnlt.  The  aeoond 
■a  third  difibred  br  V.OO.  The  mean  of  theie  two  waa  adopted,  giTing  a  lonEth  of 
n  l'.B04  with  a  pcttblMe  Ntot  oi^V.OWe,  or  TniiaiT- 

ITnll  detaila  an  given  in  Appendiew  A  S  a  and  A  3s. 

A»iinnth  waa  detetmimd  dj  tbne  nighW  obaervationa  on  stare  naar  alongatloB. 
lie  approxiinate  latitude  was  alao  delenained. 

Xo  meaann  ttaeee  a  steel  tape  was  used,  obtained  ftma  tlie  Mluiatippi  Birar  Com- 
liaaian.  The  tape  was  approximatalj  fiw  ioDg.  It  was  marked  standard  at  Wf> 
'alkx.,  bat  waa  known  not  to  l>e  alwidard  at  that  tempentai«  when  onder  ten- 
•on  to  eliminate  Mgi.  It  was  tboaghtto  bestandaid  at  approximatel;  36°  Pahr. 
rbeo  nndw  teneion  of  13  pouid*.  Hodoliis  of  elasticity,  E,  was  27,400,000  pounds, 
ioeaeient  of  eipaosian  O'.a0000699  for  V  Fahr.,  as  detennined  by  J.  B.  Johnson 
>r  tb«  Hisaiasippi  Biver  CommiBsion.  Inordartedetennlnethe  lacking  Infonnation 
•  to  the  standard  temperatnie  nnder  a  known  tenalou,  the  eastern  part  of  the  Olney 
•s«  line  (Lake  Surrey  Primary,  18T9)  was  taken  as  a  standard  of  oompariaon ;  iU 
angtb  is  known  within  a  limit  of  TTriinll'rofeasional  Papers  No.  S4,  page  304). 

lie  length  of  the  standard  taken  U  (page  303} 10eSl'.966S 

•CDEtfa,  by  tape,  under  tension  of  16  ponnds,  redneed  to  62°  Fahr.,  and  Air 
inoUnation .: 10819  .Oe» 


The  meaaimment  took  36.184  lengths  of  the  tape;  hence  (VAW  =  0'.179e)  the  tape 
r«a  a9»'.D795  long  at  62°  Fahr.  nnder  tension  of  16  pounds.  Expansion  for  1°  Fahr. 
or  SW  being  O'.«)309,  iM°  Fahr.  reaulU  as  the  temperature  at  which  the  tope  is  3139' 
oag  onder  pnlt  of  10  pounds.  Stnoe  1  pound  tension  gires  au  elongation  of  0'.00536 
.nd  1^  Fahr.  an  expansion  of  O'.OOdOS  lor  SBS',  it  follows  that  the  effeots  of  tension 


md  expansion  are  as  I  to  8.57.    Theiefiire  since  24°  is  standard  temperatnie  for  16 

^      -■■   """ ~,     _  ■     .     .      .  ^   -jj  ^jjj  j-_. 

_._...  ^      .  ^poond 

Foltnaon  In  bia  determinations.    Snoh  are  the  checks  on  the  first  result.    (Details  in 


lonads  pnll,  GiP  will  be  standard  for  1.S2,  or  Jost  abont  enough  t 

Also  1)4° .5  will  be  standard  temperature  for  the  12  pounds  tension  used  by 

on  In  bis  determinatiOB        "     ""  "       '      '  '*  * "      ■"-■^-■•-  ■- 

Lpp«>idices  ASoand  A^.} 

Diflereat,  5(Kfeet  lenstha  on  the  tape  were  also  compared,  and  the  gradoatiou  waa 
bnnd  to  be  very  satluiaotory.  (Detuis  of  comparison  will  be  found  in  Appendix 
L3o.) 

The  usaof  a  steel  tape,  for  secondary  base  measuremeute,  Is  not  new,  bat  has  not 
Mr«tofore  ptOTed  sattsnotory  owing  mostly  to  the  unoertalnty  of  the  temperature 
wrrectioti.  Hr.  O.  B.  Wheeler,  bowBTet,  believed  that  this  method  coald  be  made 
latl^itotory  if  care  were  takmi  to  keep  the  temperatore,  dorlng  a  measDiement, 
aeariy  constant.  To  do  this  he  proposed  to  work  only  at  night,  or  when  the  sun  was 
>baoiired.  The  Aist  measurement  at  Fort  Benton  was  made  in  sunlight.  The  com- 
parative results  can  be  seen  in  Appendix  A  3«.  He  also  introduced  the  use  of  the 
pieeee  of  zlno  ou  which  the  measurenieDts  were  marked  ofT  with  an  engraver's  penoil 
tnd  asquant.  These  ilnosare  Sled  as  part  of  the  record — an  Ingenions  device.  They 
an  long  enough  to  give  room  for  expansion  of  the  tape,  but  sometimes  a  set  baefc- 
ward  or  aheau  is  necessary.  Friction  is  reduced  to  a  minimum  bytbe  suspenslonof 
tbe  tape  in  swinging  hooka.  Hie  tape  does  not  have  to  be  kept  level,  and  so  la  avail, 
able  for  almost  any  snr&ee  and  does  not  feauite  special  preparation  of  the  ground 
other  than  otearing.  A  checked  line  of  levcds  Is  run  to  determine  oorreotion  for  inell- 
oatioo. 

The  raanUs  show  the  great  aoonraoy  attainable  with  the  steel  tape  by  Mt.  Wbeder^ 
method.    (9m  AppendlBee  A  3e,  A  3d(  A  3^  and  A  V-) 

BASn-XBASUBDIQ  APPARATUS. 

(1)  3b  nara^fastsr  (see  photographs  303  and304uidflgs.land2,Pla(en}.— TUa 
eansista  of  a  woooeB  Boew,  A,  fixed  in  a  Mock,  B.  The  sorew  by  Its  revolution  eaosea 
a  BoL  C,  to  Miove  alona;  It.  Tbe  head  plat«  B  has  dogs  &stened  In  its  bottom  by 
whicdh  it  is  aeoaied  to  tbe  straining  stake  on  which  It  resla.  When  In  nse,  the  tape 
is  attached  to  the  movable  nut  C ;  and  a  wire  guy,  about  3  feet  long,  leads  from  the 
rear  end  of  thesccew-blook  B  toauiton  pin  In  thegronnd  in  rear. 

(2)  TAe/rsat  a4^ter(asephatoaraphB  300,  301,  and  302:  figs.  3  and  4,  Plate  II).— 
This  couflists  ef  a  wooden  screw.  A,  flxedin  a  block,  B.    The  screw  by  Ite  revolnttoa 
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01M«»  >  not,  C,  to  dide  Id  a  groove  oo  tb»  ba«d  D  and  poah  a«MB*t  ■■  iioa  fall 
piMe,  E.  Tm  head  D  baa  don  od  Ita  nndar  dde  by  wUcb  it  ia  bctaned  to  t 
table  atakea.    Iq  a  noteb  of  toe  fDlomm  pfeoe  awing*  «  knife-e^e  faatomwl  ii 


beadingB.  Tbe  lever  block  Uof  wood,^  inebea  aqnaia,  lineb  thick  on  top,  wdl 
Inebe*  at  bottom,  llghteued  by  Uw  lemoTU  of  the  earner  diagooaDj  offKwite  tM  kaifc- 
edge.  Theetdeaoftbe  btook  begtnDiiiK  at  the  kniC^edge  give  equal  lerer  ana*  ■( 
right  aoKlea.  A  apirit-leTel,  O,  la  attached  to  tbe  top  of  the  lew  Uook  paolM  w 
tbe  boriMnUI  lerer  arm  and  aaed  1a  loBke  it  horitoatal  when  the  t^e  ia  in  po^liN. 


plaeed  on  a  aekle  and  abot  ponr^  In  until  the  weight  oi  Uke  whde  ^paratna  tsnn( 
abont  tbe  knifeedge  ie  ezaetly  Iti  pounda.    Two  tMraMnnetefa  were  need  attaokii  ta 


long,  atiffwirapiDswitbbooka  bent  In  them.  Theae  pine  were  pndted  into  tbe  rimW 
ao  aa  to  briDC  tne  bnlbe  at  tbe  level  of  tbe  tape  and  a  few  Inehea  from  it,  (FM»- 
gra^  Noa.  303-1.)    Ooe  of  the  thennoraeten  bekinga  to  tbe  Utaaiaeippi  ItincOi» 


mtaaiooaod  baa  been  eompand  with  the  Lake  Borrey  therweweter,  CaaeUaSIOl 
o  unmber  of  Ita  own  but  ii  marked  "  Tape." 
TbeoooipariaonwaamadiBtKMixoatslly  In  W-* ' 


'^K«?""' 


TharaMMM 
iMdiag. 

g! 

n.0 

-as 

it.    Harking  alakeeareaet  in  line  by  traiwit  at  erery  tape  len^rUi,  apaoed  by  tbet^a  I 
under  a  tenwonby  •priDKbalaooeof  16poanda,aDddrivenuDtutheirtopsaMabou4  | 
iDobee  aboTe  ground:  ilno  BtTim,  1^  iocbe*  wide,  are  then  tacked  to  Uie  b 
marking  Btaku  paimllel  to  tbe  boBo  line.    Tbraetableal 


in  advanee,  and  «i 


le  atakea  are  then  planted  3  M 


V  atrainiug  stake  3  feet  in  tear  of  each  pair  of  marfcing  tttk^t  I 
They  are  adjnated  b^  a  test  Intme  so  that  the  topa  of  table  atakea  shall  be  lU  incb* 
below  and  of  straining  stakea  ^  inches  below  the  line  of  the  topa  of  marking  stsba  ' 

'"""""' '"~  ~'~  poaitionlwrely  inoootactwitbthe  Einoatrips.  8^  ; 

I  tbe  line,  30  feet  apart,  with  their  taPsSinebssBlMiK 
iDg  stakea.  Hails  ore  then  driTsn  in  the  BOpporting  atakea  1  inch  bdt> 
:  toDs;  their  heads  are  inoliued  Blightly  beloir  tbe  horiEontu  and  moot  b*  i>  liM  ' 
.ioally  and  horixontally.  Against  tbe  heads  of  these  nalla  hang  doable  eM  | 
ks,  of  No.  12  wire,  3  tnohea  long,  bent  In  planea  at  right  anglea  (lP).'  Tbe  tifi 
IS  in  the  lower  book  and  is  tbos  on  a  line  with  tbe  tops  of  tbe  marking  atakea 


This  will  bring  the  tape  when 

poftingatakeeare  then  planted  Dm  tbe  line,  30  feet  apart, 

tops  of  maikiog  stakea.    Nails  ore  then  drlTsn  in  the  bi 


For  a  aoo-foot  tsfM  » 


TAOnca  OF  BABB  MEAflDIUCMBKTS. 

party  of  aixteen  Is  required,  diatributed  aa  follows:  Otisetw 
id ;  obaerver,  aaiiBtant,  and  attendant  at  front  end ;  nine  hitp-  I 
en,  one  at  each  mpporting  stake;  twoof  these  helpersmuat  be  able  tomad  tbemsa- 
etera,  cloeeiy  and  reliably  I  one  recorder;  oneobiefxif  party,  aa  anperintendent.        i 

Tbe  rear  observer,  as  soon  as  he  sesa  the  weight  applied,  MjiistB  hia  end  tmnsr 
mat«lyandoalIsont,"Beady'';  theCKnitobaerreri«pliee,"Beady'';  theteatoMSMt  | 
calls ont,  "Hark";  the fhint  observer  replies,  "Marked." 

The  thermometer  readinga  ate  then  called  oat  and  recorded;  time  and  weather  ■" 
noted,  and  all  stand  ready  to  march  except  the  front  observer ;  be  inakea  and  na- 
ben  a  line  on  tbe  sine,  with  an  CDgravei'B  penoil  and  mle,  at  right  anries  to  tbe  baa,  | 
from  a  point  already  made  by  tbe  pencil.  This  done,  he  ttjtes  the  mmteod  of  tb 
'  tape  and  gives  the  word,  "March."  AH  move  rapidly  forwoi^,  carrying  tbe  Uf- 
Each  helper  carries  the  tape  in  its  hook  ready  tosospend  Itddi  the  nail  head,  iass 
proper  supporting  stake.  The  BQperintendent  watches  against  twist.  Second  ni 
"•'-' ' ' — '  —  " — ~~     "'"— TereadtethenssaH 
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In  dftjrligbt  ft  tftpa  leticth  oui  be  meaaoreil  every  t^o  mlnatea.  Candle-liKlit  re- 
,idf«*  30  per  oeot.  moro  time.  Oa  two  occasions  ilnrin^  1^^,  32  tapes,  or  1.^  milei, 
reie  mesaoTed  ia  ooo  bonr  snd  nine  niiiiutes. 

AZTdUTUS. 

ObeeTTktiona  were  made  by  the  method  gif  en  in  ProfeaHional  Fapen,  No.  34,  pogea 
9-^,  AlteTDatepointinn  toumealnnneretotbe  refleatlon  in  an  arafloikt  boriion 
D  elimmate  level  oorreotlon.  Reductioua  were  made  by  mothod  given  on  page640  ot 
snie  aathorlty. 

TEiaNaui.ATiOKa. 

The  Instrnments  used  wore  TroagbtoD  Sc  Sim 

and  S.  They  were  obtained  from  the  Miwissiiiin  uiyci  vuluuiihiuu  |  h 
lated  to  five  mioates  and  read  by  two  micromeWn  to  one  second.  Tue; 
naJIowing  tbe  circle  to  be  clamped  to  tbo  axis  and  to  revolve  on  <t  whei 

Phobwraph  No.  264.)    The  micrometers  arc  adjustable  by  tbn  graduation  « 

imb.    lueqnality  of  pivots iseliminated  bymatUodof  obBeivalloii.    Tbo  valneof  oi 
livialon  of  the  atiiOing  level  was,  for  No.  I,  S",(K)  (see  Appendix  A  dg),  fur  No.  2, 1".24 

jgned  E 

^1>h  Nos.  ib4  and  256.) 

Tbe  method  followed  in  reading  ai 
>f  Eft^inoora,  U.  S.  A.,  No.  24,  pace  hi.    mo  uorizuu  niuiiuc  ciwwu.    i^imiboi  u 
>f  trittDglea,  ti".    Eight  combiDed  results  are  taken  as  giving  a  weight  nnity. 

Tbe  general  method  followed  in  rednotiou  ia  that  given  in  Col.  A.  F.  CInrke's  (B. 
L)  "(^odesy,"page263,  (bra  simple  qnadrilaternl.  In  tMocasesof  getting  off  bMes 
be  method  aa  given  in  Prafessional  Papers,  No.  21,  page  3^,  will  be  used. 

Tbetargeta  naed  were  the  wlraoDeadiuKribeil  inHtiportMiwlHHippi  Uiver  Commission 
brli^page45.  (SeephotographNo.2S6.)  They  had  a  pcrrorated  board  at  bottom, 
rbicb  Btted  on  the  £^  pcojeotion  of  the  bench-mark  cap.  When  an  inBtrnment  oecn- 
ited  the  station  a  smaUet  almitar  target  was  lined  in  at  tbo  rear.  (Piiotograph  No. 
SS.) 

These  targeta  give  no  pbaae  and  are  eqnallyillnmlnated  whether  the  snDl>e  in  front 

FEKHAMBKT  LKTEL  BENCH-UARKS. 

Beventy-six  lines  across  tbe  river  valley  were  eatablUbed,  containing  152  bench- 
naiks.  These  were  connected  by  lines  of  levels  and  tertiary  trinngnl-ilion  with  the 
tecondary  triaoenlatiou  stations.  The  lines  are,  for  tbe  present,  noinbered  ronaeon- 
llvelyfrom  Fort  Beaton  down,  the  bench-marks  being  desiKuatcdfrom  tlio  right  bank 
>y  a  nnmeral  placed  under  the  number  of  tbe  line,  tbns,  f  is  the  notation  for  tbo  ftrst 
or  right-bank  bench-mark  on  the  fifth  line. 

The  permanent  marks  nsed  are  tbe  same  as  for  triansnlation  stations,  except  thai 
(he  pipe  is  4'  long.  (Described  In  Anonal  Beport  Missonri  River  Commission  for 
l884-'()5.  Appendix  A  2.) 

LRVEUKQ. 

Bnff  and  Berger'a  18"  Y-lovels  were  nsed,  with  New  York  rods.  The  targets  had  a 
elamp  and  tangent  motion,  designed  in  tbe  office  mainly  by  Mr.  V.  W.  Wellman. 
Wooden  pegs  were  need,  with  tonud-headed  tacka  or  lath  nails,  aa  the  support  of  the 
rod.    Levels  for  pinmbiug  wore  attached  to  the  rods. 

Tbe  insttnmeutfi  were  kept  under  tents  except  when  being  transported.  A^Jnst- 
ments  were  made  regubri;  every  day,  and  oftouer  if  necessity  were  snepected. 

Fore  and  back  Hi;;litH  wcro  eqnalixed  by  pacing  or  stadia  measurement  a,  all  the  in- 
Btmmenls  having  tixed  atodia  wires  and  the  rods  on  extra  gradaation  to  correspond. 
Bights  were  limiMd  to  .300  feet,  except  iu  crossing  a  river  or  when  otherwise  imi>ossi< 
ble.    Bnbble  was  kept  in  tbe  middle. 

Three  readings  of  rod  were  taken  at  each  stgbt  and  the  mean  adopted.  These 
three  were  reijnired  to  agree  within  O'.OOl.  When  one  level  waa  oheoking  another 
lepetition  it'as  rerjnired: 

(1)  For  diecrepHnciea,  on  single  sights,  of  0'.006  oi  more; 

(2)  For  di  sere  pa  B  ties,  on  single  sigbta,  of  more  than  O'.OOl  per  100'  when  pegs  were 
more  than  300'  apart. 

ing  the  river  tbo  parties  followed  General   Comstock's   "Instnictiona  for 
(I,..  Mi-.i_i™i  T>.—  H  dat^  Detroit,  October  3,  1678.     (Details  in  Ap- 

n  their  rods,  which  readings  were  called  ont  as  a 
alternately  passed  each  other. 
Tables  given  In  Appendices  A  3h  aud  A  31  show  the  diffcccnce  of  elevations  of 
bench-marks  and  of  watei^aorface,  tbe  lalter  corrected  approximately  by  gang*  lud- 
higatakendnring  tbeeeaaon  an  Fort  Benton. 

8672  ENQ  87 186  ,    ,„,g.  |^,,  GoQQ  |c 
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JllFtwtait:  Butvfn*  Mwen  Fort  Sntoa,  MouUimm,  amd  Oomx  CUf,  Irtm. 
[IUDli«d  mpsBdilam  fvT  irotkmc  aawiB— Apiil  U,  UH,  to  October  11,  int-l 


II,  Ml  *>  tiu  n 


Truiportitlon  .. 
T™»el'P|!Mp«nM- 


.i3t3a$2,inoii,tM  13 


Wire  rinn,  &a 

Cotton  cteib 

8l»lt"n«ry 

Bepsi  n  « iBMnrmonU  ■ 


1,882  SIMUS: 


1,SU  W  Uttl  W3.KI  1S1.KS  H3.a3a  «  MO  17: 


Appendix  A  3a. 


BEPOBT  OF  MB.  D.  W.  'WKLLMAK,  ASSIBTAMT  EXOIKSXK. 

HiSSOrBI  RiVBR  COMMIS9fOK, 

Saint  Lo^ii,  Mo  ,  Dtotmhtr  1,  ISSS. 
Sin:  I  liAve  IbelioDor  to  snbinit,  IierawilhMport  of  operations  in  the  field  on  Ik* 

Sortiun  nuder  HIT  charge,  of  the  anrve;  of  the  Missoori  Biver  BTibseqDent  toUie3M| 
ay  of  June,  lav.. 

In  my  report  for  the  year  eaditig  Jnne  30,  lf8.'>,  sabmittcd  July  6  last,  a  brid'b» 
tory  wusglvoDofiliQHiirvL'y  of  tba  MiSHOuri  River  from  iU  coQUDeacumeiit  todU^ 
with  •  statement  of  the  work  accompli  abed  and  (Icseriiition  of  some  of  the  metbodi 
nied;  nlao,  a  report  of  Ibe  progress,  op  to  that  dat«,  of  th<i  party  then  organi^liit 
the  coDtiDiialion  of  tlio  etirvey,  eonimenciug  at  Fort  Benton,  Montana.  The  pai^ 
had  tbeii  reached  the  Daiiphiuo  Rapid,  1:15  miles  belovr  Fort  Ilcutoa,  at  which  pUc* 
It  arrived  July  4. 

The  coOHtructloD  of  a  quarter-bout  15  by  50  feet  for  the  use  of  the  triangobtka 
party,  the  tnuterial  for  tvliich  nas  brnoght  from  Saint  Loais  on  the  ateajiter,  VM 
immcdiaiely  comm^uo'-d.  This  work  was  done  priucipally  by  the  party  anderuf 
charge,  Che  Iriangulalion  party  beiug  at  once  cDgai;ed  in  the  preparation  and  mtM- 
nremenC  of  a  bane  litio.  The  qnartet'boat  was  Guisbed  aad  occupied  by  the  triaoH- 
latioD  party  un  the  IBth  of  I  ho  moDtb.  Ou  Uonday,  the  SOlh,  uie  steamer  lefl^l 
Benlon  and  the  regular  work  was  beguo. 

Previons  to  tbia.  two  hencb-murb  tines  hod  beea  establisbed  and  a  start  made  with 
the  iavels.  The  work  in  band  was  erecting  4  (triangnlation  stations)  after  their  lo- 
cation by  the  assiatant  in  charge  of  trinngulation  work,  eetiiblishlnz  pemiMWt 
iH'neh-marks  and  eonnecting  tbcm  with  the  a,  and  eairying  a  liuo  of^levels  oi  l« 
one  or  more  of  tbe  "benchca"  in  each  l>e neb- mark  line.  On  acconnt  of  the  small 
it  of  money  available  fur  field  operations  the  CommiHsion  had  directed  thatM 
)hicnl  work  be  lUienipted. 

tiately  after  conimeQciug  work  the  organization  was  fonnd  to  be  Bomevhit 
faulty,  one  branch  of  tlio  nork  Interfering  moruorless  with  (he  progreea  of  anolhw. 
By  making  soioe  changes  and  adapting  tbe  movement  of  parties  to  ciroumstaiiM 
however,  fair  bnt  not  alto:;ether  satisFactory  progress  was  made. 

Up  to  July  31  the  work  bod  been  carried  over  d'^mileaof  river  (distance  estimated). 
Dnrintc  Iho  month  of  August  113  miles  was  iniido,  and  in  September,  np  to  the  l?n 
of  the  month.  7:1  miles. 

On  September  17  the  work  of  locating  ^  was  eosponded,  AsBist«nt  WtaoeloE  goiif 
Iwik  to  uvteu  forwara  the  wprk  of  the  o'laorvore.    My  party,  t-berefbre^  h«io|  "■*" 
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ik  to  mftke  AirCher  pmgnn,  was  employed  !□  preporiiig  a  bue-line  for  meMaremeDt 
nd  k place  for  hanliogont  Iheubaervera'qnarter-boat.  Tbisdoue,  thelevolera  weia 
El  to  work  checbinf  levels  previonsl;  Tua,  tbe  parties  working  op-atreaiu,  the  Btvaairr 
t  tbe  taiiie  time  moving  Dp  to  kaep  pace  with  them. 

Thirty  milea  of  levels  wore  thus  checked  wheo,  the  obtetTera  having  passed  dowo 
wodftyapreTioae,  the  steamer  retanicd  to  the  base- line.  The  observers  were  delayed 
leie  two  oaya,  a  smoky  atmospbere  arid  clnndy  nights  preventing  for  that  tenglh  of 
ine  some  aecessary  Unal  obaervatioDS.  By  the  eveniug  of  ^ptember  30,  however, 
ht  observations  were  completed,  tbe  qnartcr-boat  having  been  baiilod  oat  iu  the 
MID  time  and  made  safe  for  the  winter;  andon  the  morning  of  October  1,  tlioeteamer, 
rilh  all  parties  on  board,  started  for  Bismarck,  which  place,  after  couelderable  delay 
tvm  low  water  aud  windy  weather,  during  which  it  waa  impossible  to  rnn.  was 
tsched  on  the  15ih  of  the  month.  The  party  was  hero  diacbargEd,  and  aTrangementa 
node  for  hanling  ont  the  stoamer  and  plaiins  her  iu  safe  winter  quarters  as  soon  as 
b«  ways  then  in  pioceas  of  erection  at  that  place  were  completed.  A  watohman  was 
eft  on  tbo  steamer  and  one  on  the  qnarter-boat. 

^nnmberof  &  bnilt  duriug  the  aeaaoD  <  July  SO  to  October  1) 96 

Iaml>er  of  permanent  bench  marks  ealabliahed IfiS 

!Bliiiut«d  oomber  of  miles  of  river  covered 338 

lomberafmilesofleTeUrnn,  including  TDDniDg  to  water -snrfaeeflrom  "benches" 

(of  which  distance  7:2  miles  were  oheckad) 241 

Tbe  tolal  fall  of  river  from  Fort  Benton  to  end  of  seiison's  work,  as  shown  by  the 
srels,  ia  iX  feet. 

From  a  reference  to  the  readings  on  a  Port  Benton  gauge,  which  was  observed  np 
oSsptemberC,  the  river  appears  to  have  fallen,  between  tbe  time  of  the  eomme~   ~ 
oeot  and  endiiig  of  the  Held  work,  about  2  feet,  wliicb  would  leave  a  clear  fall  ii 
rater  anr&ce  of  the  river  uf  424  feefs  an  average  of  neatly  l.H  feot  per  mile.     >'rom 
'art  Bonton  to  foot  of  Cow  Islund  (14U  miles)  avcr.ige  fall  per  milo  is  nearly  Si  feet. 

The  organization  of  parlies  was  at  tirst  as  followti;  Two  parties  biiilUiiig  trianga- 
atiou  stations,  each  coutiating  of  1  foreman  and  3  laboron ;  for  connecting  perma> 
lent  bench-marks  with  triauguiatiou  stations,  1  assistant  engineer,  2  rodnieu,  1  la- 
■orer;  levels,  2  Icvolers,  -i  rudmcn,  2  shademoii,  1  azman,  1  bc^tman. 

Tbe  permanent  hench-marka  were  the  same  as  those  used  on  tbo  work  ioaugnrated 
n  the  ihll  of  18H4  at  Glaeguw,  Mo.,  namely,  a  atone  18  iuobea  aouare  and  t  iuchee 

U.S. 
biok,  marked       O      with  a  copper  bolt  i  iauh  iu  thickness  leaded  iuto  tbe  center 

if  one  aide,  and  picketing  i  inch  above  the  anrfaco.  This  stooe  was  placed  3  feet  in 
he  gronnd,  and  on  it,  and  centered  over  tbe  cop[iDr  bolt,  was  placed  a  piece  of  4-inch 
ran- pipe  4  feet  long,  with  acaat-ii^ncapon  tho  top  secured  by  a  bolt  and  nnt  tbrongb 
he  cap  and  pipe.  The  cap  is  maiKud  io  raised  letters  "Uo.  Uiver  Commiasion  B.  M.," 
ind  haaa  rounded  pnijcclion  in  the  center  i  inch  high.  Thoreai  "|>ermannnt  beoch- 
oark"  is  the  copper  bolt,  which  is  reached  by  takiug  olT  the  cap  and  letting  the  rod 
lown  through  tbe  pipe  on  to  the  top  of  bolt. 

The  marks  were  set  on  lines  crossing  the  volley,  estimated  to  be  an  average  dis- 
Anc«  of  3  milea  apart,  and  the  valley  being  narrow  in  this  portion,  only  2  benchea 
»ere  placed  In  a  line,  the  intention  being  to  so  place  tbcni  that  Iboy  would  be  safe 
lom  dii^irbance  by  caving  banks  or  other  causea. 

The  relative  position  of  tbo  bench-marks  is  marked  approximately  on  the  sketch 
nade  while  the  party  was  ascending  the  river,  aod  sach  dasoription  of  their  location 
warn  lecerded  as  it  was  practicable  to  make  in  an  nninhabiled  and  almost  treeless 
MHintry. 

Tbe  monuments  for  the  triangnlation  work  were  the  same  aa  for  the  bench-marks; 
ixtwpt  that  tbe  gaa-pines  were  3  feet  lung  and  only  projected  a  few  inchea  above 
.TOnnd  when  set,  and  the  oap  on  top  had  a  triangular-snaped  projection  with  a  small 
lole,  i  inehin  diameter,  drilled  In  the  center.  The  atouea  were  marked  K~'i  a  small 
ioIe4ieiDgmade  in  the  center. 

The  method  of  connecting  the  permanent  iMoch-marlcs  with  the  triangnlation  was 
ly  A  aeries  of  tertiary  triangles:  the  bench-mark  lines  being  made  a  pnrt  of  thesys- 
:em.  This  aeries  was  connected,  as  often  as  waafonnd  practicable,  directly  with  the 
iAui  trianenlation. 

Tbe  bench-mark  lines,  established  this  aeason,  are  numbered  consecntively,  bea[in- 
)ia£  at  Fort  Benton,  and  the  bencb-marke  arc  designated  thna :  P.  B.  M.f  isthelrst 
>cii)ch-niark  in  line  5  commenciuK  at  the  right  of  the  lino  on  the  right  bank  of  the 
ivtr,  I  woold  be  the  second  mark  in  the  same  line. 

Tba  levels  were  to  be  carried  down  by  the  Hhorteat  practicable  ronte,  from  one 
^jench-mark  line  to  another,  taking  iu  at  least  one  bench-mark  iu  each  line,  and  to 
M  ebecked  by  one  level  foUowing  another,  naine  as  a  rule  tbe  same  taming  pe^s, 
tod  making  frequeat  oompariaona  so  as  to  avoid  leva  of  time  in  hunttng  np  errors. 
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BhTMtlaDB  of  water^arfMie  were  to  be  taken  opposite  each  boDob-marfc  rettM. 

It  wu  BocD  fonnd,  howeTer,  that  the  truuiKaution  Btatiom  conid  not  be  loaatii 
Cut  eDoagh  to  lieep  two  baildmgpartiea  employed ;  also,  that  the  leTslen,  ««tfciac 
•■  piopOMd,  ooald  not  keep  pace  with  the  other  work.  The  parties  were,  IberetN^ 
reoraaoifed  by  making  one  haildlng  party,  conaieting  of  a  foreman  and  loiic  bn, 
who  a  paok  horso  for  carrying  the  atone,  taking  one  laborer  from  the  bencb-^aik 

Carty  ami  addias  one  to  tbe  party  connecting  permaDOOt  beach-marks  and  tiiaagfr 
ttion  ttationt,  and  dividing  the  level  party  into  two,  adding  two  laboitntttMt 
Dumber,  e&eh  party  to  rnn  ainclc  lines  of  levels,  leaving  tbem  to  be  checked  U  ■■■ 
fatare  time,  except  in  cofies  wLen  the  coDditloD  of  thn  work  bappeoed  tAbemAN  . 
to  allow  time  for  some  portion  to  be  checked.    After  this,  by  managemeBt,  the  awk 

troce«dci]  without  any  great  interference,  one  branch  with  another,  the  profi^  . 
owever,  always  depending  on  the  rate  at  which  the  triaugalation  ctattOM  nn 
located.  The  pack  horse  was  fonnd  to  be  a  wonderfal  help ;  ttie  expense  th  Im 
than  |10  per  month,  and  tbe  work  accomplished  by  his  oae  would  faave  nquntrt 
least  two  men. 

It  seeoiB  proper  iu  this  conoeut  ion  that  I  ahonld  state  that,  la  the  early  part  of  Kn^ 
last,  I  was  requested  by  the  president  of  the  Commiaaion  toaabmit  a  plan  of  opanliM 
and  organization  for  continuing  the  anrvey,  coramencing  tbe  aeaaon's  work  it  Art 
Beatoa,  tbe  work  boemUrace  a  secondary  triangalatlon,  establishing  permar~" — ^ 
marks  aad  their  cunaectioos  with  the  triaagnlalioa  aad  levela  ••  already 

The  plan  was  sobmittod  March  12,  and  was  approved,  to  the  maia,  bow  uj  tm 
president  and  secretary,  and  I  was  directed  to  prooeed  to  organise  parties  telki 
work  in  accorduni^e  with  the  plan  aa  approved,  and  to  inotnde  tbe  laborers  Ittttl 
trlangnlation  work, 

Th^  plan  contemplated  the  carrying  on  of  the  trtan^Iatioo  work  by  sa  indepil' 
eat  party.  Iho  obKrvore  and  their  aaaiatanta  to  be  provided  with  a  qnuter-IXNttM 
conid  be  readily  navigated  by  hand  and  the 'pioneers,  locating  triaagolatioa  •{»' 
tioDs,  to  tie  fumisliGd  a  camping  outfit,  while  the  triaDgulation-statloa  bnildiagiM 
setting  of  pennauctit  bench-marks,  the  material  for  which  had  to  be  carried  o«  Iki 
boat,  was  to  bo  done  from  the  steamer.  It,  also  con terapUtod  that  thelocatioBeftd- 
angnlation  stations  woald  be  kept  In  advance  far  eoongh  to  enable  the  movemaitK' 
the  ateanior  and  operations  of  the  different  parties,  for  tbe  day,  to  he  planned  «itt 
•ome  degree  of  certainty  and  to  allow  advantage  to  be  taken  of  any  ciroamstucN 
to  nisko  progress. 

Tbo  a'uistant  in  cbargo  of  the  trlangnlation,  however,  and  who  also  located  t*  '■ 
triangulalion  stations,  wiHhing  to  keep  as  near  as  possible  to  his  observers,  in  oriB  ' 
to  have  tbeir  work  as  moch  as  possible  nnder  bis  eye,  thought  it  best  for  him  ten' 
—  'n  with  tbf  steamer.    Thin  rendered  locations  for  any  distance  in  advanoeoolrf 


the  qnestion  aud  necessarily  bunched  the  work  to  snoh  a  degree  as  often . 

the  movements  of  the  different  parties.  As  an  example,  on  loar  days  In  the  bwh 
of  Augnat,  only  two  bnlfdays'  work  was  done,  by  the  bnilding  party,  for  want  of  h 
cations.  TLiit,  however,  conld  not  be  avoided,  as  it  was  not  possible  always,  iniq 
one  day,  to  detinitely  locate  a  trlangnlation  etatidn,  and  thns,  with  all  tbe  partia* 
close  togethrr,  some  one  mnst  wait  nntil  tbe  question  was  settled. 

The  steamboat,  which  is  neceiisary  for  traneportution  of  material  and  snppli(ia,c<*^ 
for  salaries  of  crow  and  for  fuel  during  the  months  of  Jnne,  Jnly,  Angn3t>  snd  Stf-  I 
tember,  one-half  an  much  oa  t ho  salaries  of  the  entire  party.  It  ia  evident,  thmAt^ 
that  an  economical  expenditore  of  money  wonld  reqnire  from  the  boat  the  gnsM 
possible  amount  of  service  in  a  given  time,  and,  in  order  to  do  this,  ile  morcBM*  I 
must  be  governed  only  by  the  amount  of  work  capable  of  being  done  by  thepiiCi* 
necessarily  attached  to  it.  It  seems  plain,  therefore,  that  a  separate  outfit  sboaUt* 
provided  for  the  trlangnlation  work  that  will  afford  faoilitiea  for  keeping  loc«li"J 
In  advance  of  the  steamboat,  and  also  for  keeping  np  necessary  eommunicatiDn  nii 
the  obHorvers.  A  small  ste.imhoat  or  launch,  suited  to  the  navigation  of  the  npFd 
liver,  conld  be  conslmctcd  that  wonld  be  Inexpensive  and  meet  all  reqnirenwDts. 

With  facilities,  as  above  indicated,  fur  tbe  trlangnlation  party,  the  work  that  cm^ 
be  accomplished  in  a  day,  from  the  steamboat,  would  be  limited  only  by  the  distu* 
that  continnons  levols  could  be  carried ;  and  that  would  be  governed,  of  coank,  if 
the  force  employed  at  that  work»  I  feel  confident  that  with  a  party,  tbe  inaalUl 
espeuses  of  which  I  estimate  at  29  to  30  per  cent,  greater  than  that  of  the  pasti*  ' 
son,  at  least  50  if  not  75  per  cent,  more  work  conld  be  done. 

The  levels,  as  before  slated,  were,  after  the  first  ftw  days,  carried  on  by  two  pirli*  | 
each  taking  aseparato  portion  of  the  day's  work,  the  np-stream  party,  at  night,  n* 
neoting  with  the  bencb-uinrk  on  which  the  other  party  started  in  tbe  mornig.  Id  <•> 
way  each  party  could  do  aboot  3  miles  of  careful  leveling  in  a  day.  Whenever  tit 
other  work  was  delayed  for  any  reason,  the  levels  on  tb^tt  day  were  chected,  tNU 
parties  going  over  the  same  ground.  A  large  portion  of  that  work,  therefar^  « -^ 
oheckf  d,  but  this,  for  the  purposes  of  the  survey,  la  not  essential  at  present,  m  le™  . 
mast  be  taken  over  the  whole  ground  again,  when  the  topographlu  and  bydiognp*' 
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TbeleTeUngioatnimentflQBed,  MfaroD  tbe  work,  have beeo  19'iuch  v levels,  obiefly 
tboae  mannfactared  by  Bnff  Jt  Berger,  of  Bnston,  with  New  York  roda.  The  luetbodi 
uedireM  those  Dsutillypractic  d  with  tlieae  instro men ta,  but  great  nnd  conBtanl  care 
andaeveral  oriKiial  devices  wore  nsed  to  ioBiire  accuracy. 

LoTeta  were  d'vigned,  wLich  coald  be  readily  sttaobcd  to  the  rods  for  keejilugtheni 
Tertical,  and  a  damp  and  toDgent  screw  fitted  to  the  targets  to  favilltnte  sliglit  inoTe- 

^e  instnimeDta,  except  whea  beiag  carried  from  one  settiQj!  to  another,  were  kept 
■Oder  tents  as  a  protectiuD  agaiost  sua  and  wind.  The  a<)jnetuieDts  wore  examioed 
oaee  adaf,  oroftenerif  therowere  leason  to  suspect  a  chauge.  Fore  and  backsights 
vera  equalized  by  pacing  or  li;  stadia  measurements,  all  the  instraments  having  hied 
•tadta  wires,  sod  the  rods  an  extra  gradualion  to  corrcspoud.  Sighte  were  liiiiiCed  to 
300  fi^«t  in  length  except  when  a  longer  one  was  necessary,  ss  iu  cruBaiu;;  the  river.  At 
kaat  three  readings  of  the  rod  were  tnken  at  each  sight,  which  readings  must  a^ree 
within  0.001  feet  and  a  mean  of  tho  three  adopted.  Wlien  one  level  was  checking 
another  and  diHcrcpancies  occnrred,  on  single  sights,  of  0.006  feet,  or  more,  or  discrep- 
■nciea  on  sinelo  sights  of  0.001  per  100  feet  of  distance  lietncen  pegs,  if  pegs  were 
■ore  than  3(X)  feet  apart,  a  repetition  of  the  work  was  required.  Tile  roiiman  was 
Bsquired  to  keep  full  notes,  as  a  check  ;  and  ia  order  that  the  reductious  should  be 
as  nearly  Independent  of  each  other  as  possible,  and  the  time,  used  in  calcnlatioDS  in 
the  field,  rednced  to  the  minimum,  the  following  system  was  required  to  be  invariabl; 
•srd:  The  rodmao,  being  at  a  bench  or  peg,  and,  having  given  three  settings  of  the 
target  that  answer  the  requirements,  reduced  them  to  a  mean  and  recorded  the  samu, 
seta  the  target  at  the  meau  reading,  clamping  it  firmly ;  as  he  then  approaches  tbe 
instnimeDt,  the  leveler  calls  tho  elevation  of  the  bench  or  peg  the  rodman  has  Just 
left,  wliioh  the  rodman  halts  to  compare  with  his  own  record,  at  the  same  time  pre- 
senting his  rod  to  be  read  by  the  leveler,  who  examines  it  and  culls  out  the  last  three 
flgnrcs  of  the  reading,  which  the  rodman  olxo  verifies,  by  reference  to  his  book,  aud 
then  passes  on  to  the  next  peg.  Here,  after  having  given  the  three  rod  readings  in 
the  sane  manner  as  before,  made  his  record,  and  set  hie  target,  be  calculates  tbe  lost 
height  of  iustraiueot,  Ihedatafor  which  he  has  already,  while  the  instrament  is  coming 
CO),  and,  as  the  leveler  approaches  the  peg,  calls  this  liei);ht  of  instrument,  which  the 
leveler  verifies  by  reference  to  his  note-book  and  then  checks  Ibe  lost  rod  reading,  as 
before,  by  calling  out  the  last  three  figures,  and  so  on. 

In  crossing  the  river,  when  found  necessary,  a  similar  method  of  prooednre  to  that 
required  by  General  Comslockfor  "ordiuary  levels,"  in  his  "Instructions  for  the  Sur- 
vey of  the  Mississippi  Kiver,"  in  1878,  waa  osed.  The  iuatrnracut  boiuR  act  upon  tho 
shore,  aodqnite  close  to  the  last  turning  peg,  two  or  three  careful  readings  are  taken 
m  the  peg,  then  eight  to  twelve  readings  uD  a  peg  across  the  river,  a  mean  of  which 
Is  taken  as  the  Iruii  reading.  The  instrument  is  then  moved  across  the  rivcc  aud  tlie 
process  reversed,  eight  to  twelve  readings  being  taken  on  the  peg  across  the  river  and 
(ben  two  or  three  on  the  one  near  the  instrument.  General  Comstock  slates  that,  fur 
ariver  1,460  ftat  wide,  tbia  method  has  given  resalts  with  a  probable  error  of  less  than 
0.0007  foot. 

In  1680  aod  1881,  levels  were  ran  between  fiionx  City,  Iowa,  and  tho  mouth  of  the 
river,  in  two  continnoos  lines,  one  starting  from  Sioux  City,  the  other  from  Lexing- 
ton, Uo.  These  were  checked  by  independent  levels  mnnin^  into  tbe  same  benches. 
The  greatest  difference  fonnd  between  the  two  lines  from  Sionx  City  to  Lexington 
was  O.lfti  foot,  472  miles  below  Sionx  City.  From  Lexington  to  tbe  Dionth  the  greatest 
di&Knce  was  0.173  foot,  200  miles  helow  Lexington. 

Levels  -were  also  carried  from  Fort  Randall  to  Sionx  City  (179  miles)  iu  1881,  and 
cheeked  in  tbe  same  manner.  Tho  difference  In  elevation  at  the  end  of  the  line  waa 
D.OGO  foot.    The  greatest  difference  at  any  time  was  0.082  foot,  at  128  niiti'H. 

In  1BS2,  190  miles  of  levels  were  run  (Pierre,  Dak.,  to  Fort  Eaudall),  where  the  dif- 
ference was  C.IM,  the  greatest  difference  being  0.15G  foot,  at  17.'>  niilcn. 

In  16K>,  tbe  greatest  length  of  continuous  checked  lino  waa  17  miles ;  dilTi^rence, 
0.081  foot. 

All  Iheae  differences  are  considerably  within  the  limit  of  error  allowed  by  tho  Mis- 
wslppi  Commission. 

It  will  be  readily  seen  that  such  a  coincidence  of  results  mnst  necessitate  the  moat 
earefnl  maDlpnlalion  of  tbe  instrument,  as  well  as  a  rigid  adljorcDce  to  systomatio 
uetboda  of  pTOcedore,  by  both  parlies.  ]f,  then,  tbe  v  level  is  capable  of  precise 
work,  tbe  good  quality  of  that  done  on  this  survey  must  be  admittJ?<1, 

As  eome  qDestion  has  arisen  as  to  the  confidence  that  can  be  placed  in  these  levels, 
the  above  details  ore  given. 

The  leveling  this  season  was  under  the  special  charge  of  Assistant  Albert  Warren, 
to  whose  care,  zeal,  and  energy  I  am  greatly  indebted. 

The  level  work  in  the  fall  of  IfSl  was  simply  transferring  elevations  from  bonohes 
fatmeiij  established  to  tbe  permanent  bench- mnrks. 
Iwoiud  state  here  that  the  rather  meager  results  of  that  ssasou'a  work  waredoa 
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<o  tbo  iowteqaaM  force  emplo^r^-  1^^  work  wm  new,  Aod  tb«  difltcvHiea  ircoe  bm 
known  nntil  operatioiM  coaitm-aced.  It  vras  then  so  near  th«  «nd  of  tb«  aewon,  aMk 
mated  to  bo  leas  limn  a  moutli,  that  it  irns  not  thongbt  be«t  to  attempt  »nj  ebaD(B. 

For  carrying  on  llio  irork  on  tbenortions  of  Ibe  river  Trbere  the  bloBaareUmbcM 
an  onlirel.v  different  organization  is  rcqnired  from  tbat  needed  where  thejr  ue  ban, 
k»  ie  the  cose  from  Yankton  to  Fort  Bent-on. 

Considerable  dsoiaee  woa  done  the  past  eeason  to  tbeBtramboatHlBaoari.  her  light 
macbiner]'  rendering  it  imposxiblc  to  handle  hot  on  the  rapids  and  to  keep  her  off  Iba 
rooka,  with  which  the  bottom  in  tbeaoplacee  in  covered,  and  which  indeed  fttwrnidiB 
the  npper  SOU  miles  of  I  ho  river,  while,  on  account  of  the  light  build  of  bcr  hall,  if  a 
roch  18  tonched  a,  bale  in  her  bottom  is  nlmost  anro  to  rosnit. 

On  Angnst  17  a  hole,  which  took  two  days  to  repair  Ifmporarily,  was  stove  in  her 
bottom  from  this  canse,  and  several  floor  timbers  and  bottom  plank  were  broken,  toi 
before  the  rapids  were  passed  more  than  forty  floor  limlwrs  were  broken  and  seven! ; 
more  plank  shattered.  Kivcr-nien  cnnaidcrit  a  piece  of  remarkable  good  fortaoe  tbat , 
ahe  wasRottCD  thron);h  at  all.  The  boats  running  regnlarly  in  that  part  of  tbemrr ; 
are  strongly  built,  with  powerfnl  machinery,  with  which  tbcy  can  be  readily  handled,  I 
and  while  they  cannot  Ite  kept  off  the  rocks  entirely,  their  strength  prevents  mach 

It  ia  estimated  that  at  least  (3,000  will  have  to  be  spent  in  repairs  on  the  Hinoati 
before  she  will  again  be  fit  for  service.  The  aeasoi's  experience  hna  demonstrated  bet 
nnsnitableness  for  the  work  on  the  npper  river,  both  onacconntofexpenses  for  retain, 
which  are  almost  inevitable,  and  from  the  time  lost  when  H  is  necessary  to  goajt^ 
stream.  Thirty  days  were  consamed  in  Jnne  and  Jnly  last  in  going  from  Bismirok 
to  Fort  Benton,  an  estimated  dislanceof  81G  miles,  dnring  which  time  the  eutiropiit]' 
were  nnder  pay,  a  largo  share  of  them  doing  notbini;  except  lo  aseisC  in  icettipt{  (^ 
boat  aionfrby  pnlling  on  a  tow-line.  The  running  time  was  not  leas  than  aixteien  honn 
a  day.  This  would  make  an  average apceil  of  l.Tmiteaperhonr.  The  boat  willansitH 
quite  well  for  the  triangnlation  and  bench-mark  work  yet  to  be  done,  as  in  that  part 
of  the  nrer  there  is  less  cnrrent,  and  the  bottom  is  principally  sand  ;  bnt  for  that  still 
to  come  In  the  upper  river  a  strongly  built  and  powerfnl  boat  is  needed.  A.  snilabis 
boat  for  this  purpose  would  bo  a  good  tow-boat  for  improvement  work  when  the  sur- 
vey ahall  be  coiupleted. 

For  continniag  the  triangulatioa  and  permanent  bench-mark  work  on  the  basis  at 
the  plan  ht-rcin  outlined  an  organization  somet-biiig  like  the  following  would  be 
needed:  Two  parties  building  triaugalation  stations;  one  purty  setting  permanent 
bencb-mavks;  one  paity  connecting  permanent  beoch'marks  with  triangnlatioo  ata- 
tione,  and  three  level  parties. 

This  wonid  require  a  force  of  56  to  58  men  all  told,  the  monthly  aalaries  amonnlii^ 
to  about  ftt.aUC.  Total  monthly  expense,  including  subsistence  and  fuel,  S4.000  to 
$4,500. 

Very  respectfully,  joar  obedient  servant, 

D.  W.  Weluuji, 

JiaUtant  EngiMir. 

Lient.  Tkbo.  A.  BiNoaAH, 

Corpt  of  Bfgineeri,  U.  S.  A., 

Seorttary  Ulttouri  Biver  Committion. 


Appendix:  A  35. 


On  Jnne  4  the  observers  and  myself  arrived  at  Bismarck,  and  (m  the  5tb3rod-  > 
men  and  7  laboreia  reported  for  field  work  in  Montana. 

The  party  arrived  at  Benton,  on  board  the  United  8tat«8  steamer  MissDnri,  on  tbt 
evening  of  July  4.     White  the  quarter-bout,  brought  from  Saint  Lonis  in  pans,  cu 

being  pnt  together  a  base-lino  was  selected  and  raeaanred  throe  timea  over,  and  its 
azirantn  determined  by  throe  aigbts'  observation  on  Polaris  near  eiongation.  Fiia 
stations  were  located  on  the  miiin  tri angulation,  and  the  base-line  stations  were  cm- 
nected  by  tertiary  triangnlation  with  tbe  flag-staff  of  Fort  Bentou,  tho  latitude  sri 
longiludo  of  which  is  reported  iu  Major  Twining's  "  Report  on  the  Northern  Boomi- 
ary  Survey,"  I87e,  pajtes  li)3  and  399,  as  latitude  A7^  4B' 50",  longitude  110°  S 
48".     Connections  wore  also  made  with  land  surveys  and  other  points. 

Tbe  qnarter-boat  was  turned  over  to  the  parly  on  July  20,  and  tho  parties,  as  IbH 
organized,  wore  a  recnnuoiiering  party  consisting  of  myself,  a  lodman,  and  a  boat- 
man, to  work  mainly  fiom  the  etcaiuer  Missouri  j  two  observing  parties,  ona£»«ad 
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htxA.,  to  work  from  the  qaftrler-boat,  each  party  ooD«iatitigof  an  aasjatant  eD^iaeer, 
ndman,  ani  tbrro  laborere;  while  a  raate,  two  boatmen,  oart  ac>iokreci^iQei1  nu  the 
qpatlet^boat,  or  took  tha  place  of  laborers  in  tbo  observinif  iiartii^s  nheii  required. 
The  ioBtmineDU  were  the  same  aa  used  in  the  lower  work,  but  laina  tripuda  vrera 
■nfaetitnted  for  stations  and  liirge  ii ml) relicts  liir  obw-Tvin^  tents.  Thu  tripods  were 
made  in  Suint  Louis,  from  designs  princiiially  by  Mr.  Uiiiuphroys.  (See  [iLotograpba 
Ki  and  25U. )  Tlio  trivet-pla(e  was  ma'ln  movablR,  for  the  purpose  of  cpiit^nng  over 
the  Btnlion  mark,  and  tho  tripoils  were  a  complete  success,  Imiu  tor  conveRienco  and 
Aaliiiity.  Tbo  tarKeCs  were  concen tricai ly  secured  to  tliu  eap  of  tho  iron  pipe  wlii<Ui 
marks  Ibe  place  of  tbubtat ion,  audTrcre  placed  by  Ihofitation-buildlug  {>arly.  When 
sttaliou  was  being  occupied  tho  target  was  sot  osldo  and  a  smaller  nnchlglitcd  in  Tot 
Uiense  of  the  other  observing  party.  The  larger  farget-framo  was  Ofuetiu  height  by 
Oinchee  in  diameter,  and  tbo  smaller  one  was  rectangular,  30  inebcs  til  height  by  7 
iDrhes  in  width. 

The  first  stations  off  the  Benton  baao  were  occupied  on  July  21,  aud  the  last  to 
tluseon  Trover's  Point  base  on  September  30,  od  which  (lute  the  Held  woik  waselosed. 
The  Trover's  Point  base  was  measaroU  three  times  over;  iis  aziiuuth  determined  by 
Ifareo  nights'  observations  on  stars  near  elongation,  and  its  approximate  latitude 
deltTmined. 

There  were  sixty-two  working  days,  of  which  two  were  too  raiuy,  seven  too  smoky, 
in-1  one  too  windy  for  angle  reudiug;  leaving  Hfty-two  days  on  which  it  was  possi- 
bk  to  occupy  stations. 

There  were  niuety-foDratatJonsocciipied(Leaidesfour  located  oit8idetbesyetem),Bncl 
thirty-five  cases  in  which  srations  were  reoccupio<l,  caused  by  the  mistaking  of  or  by 
Ibe  iniisibility  of  a  target  or  by  a  shower  of  ruin  before  the  day's  work  was  com- 
pleted. In  a  few  caees  slations  were  rcuccopied  because  tbo  triangle  did  not  close 
within  litnits,  and  this  look  much  Knie,  when  ilwasnece^^ary  to  row  up-stream  from 
3to5miles.  The  number  of  triangles  measured  was  tiUO,  giving  52  quadrilaterals. 
Tbo  axillary  length  of  the  net  was  iT7  miles.  On  several  occasions  a  patly  was  able 
to  complete  two  stations  a  day,  but  this  cannot  well  be  done  on  many  consecutive 
dtys,  for  if  the  parlies  leave  the  qiiarteT-boat  at  dawn  they  canuot  well  be  at  the 
Wt  agaiu  before  10  or  II  a.  m.,  having  from  a  half  mile  to  2  miles  to  carry  boxes, 
read  angles,  make  sketches,  &c.  It  requires  an  hour  to  reduce  and  compare  re- 
•alts  on  tho  upper  Inaugles  before  it  is  safe  to  drop  the  quarter-boat  down-stream. 
It  then  takestwo  hours  to  drop  dowii-Btrt.'aiu  by  qnart^ur-boat,  or  about  onehourto 
row  down  by  skiff  to  reach  the  landing  for  tho  next  station.  It  is  3  p.  ni.  by  the 
line  the  station  is  reached,  nod  dusk  by  the  time  the  parties  are  again  at  the  quarter 
boat;  tteo  results  must  be  compared,  and  there  is  no  lime  left  for  dropping  down,  so 
la  to  leave  fur  a  station  at  dawn  fho  next  moruins. 

It  is  noticed  that  a-  m.  observations  are  more  (liscordant  than  those  of  p.  m.,  and 
that,  in  general,  it  is  next  to  impossible  to  make  satisfactoty  observations  iii  the 
niddleof  asnubhioy  day.  The  most  satisfactory  work  is  done  after  3  p.  m.,  and  it 
i> probable  tha>, there  is  nothing  gained  by  an  observer  trying  to  occnpy  more  than 
on?  station  a  day  when  the  quadrilaterals  are  from  3  to  13  milee  in  length  and  the 
blnSs  BO  high  anil  rugged  as  those  of  the  Upper  Miseonri. 

Thecountry  in  general  may  bedcscrihed  as  a  treeless,  ^assy,  alkaline  plain,  throngb 
*bich  mn  nnnjcrous  dikes  and  an  occasional  mountam  ridge.  Tho  Hissouri  River 
ind  its  tiibntaiies  have  eroded  the  enrfaco  and  loft  innumerable  callons,  with  abrupt 
Mckj  blu3s,  from  200  to  1,100  feet  iu  height.  The  rook  is  mostly  of  a  soft  sandstone, 
cut  with  iron-stoce  dikes,  and  a  clayey  suale  of  great  depth  underlies  the  sandsione. 
Veins  of  impure  soft  coal  and  red  scoria  are  frequently  present.  Cottonwood  and 
v^Dws  grow  on  tho  narrow  bottom  land,  and  between  Jadith  and  Old  Fort  Feck, 
laach  pine,  spmce,  and  red  cedar  are  found  iu  the  cahons  aud  on  the  bill  sides  In 
ihedtsiniegmtedsbale  blufTt  Ihereare  many  land  slides,  which  when  wet  with  s|iring 
raias  are  almost  impassable.  There  was  mtich  raiu  this  season  np  to  tbo  middle  oT 
July,  bet  during  Augnst  aud  September  there  was  very  littlo,  aud  tho  season  waa 
favorable  fur  our  work.  October  wntild  also  have  been  a  favorable  month  for  work. 
Tb«  party  arrived  at  Bismarck  by  steamer  on  October  15,  and  were  disoharsed. 
On  the  way  to  Bismarck  an  accurate  plot  waa  made  of  the  net  of  trinities  checked  by 
tbe  closing  of  the  Benton  base  ou  the  Trover's  Point  base,  both  in  length  of  line  ana 
in  tbe  proper  chaugeof  nzimutii. 

On  return  to  this  office  it  was  decided,  in  order  to  find  the  length  of  tho  bam  line 
tape.toremeasuro,  under  as  nearly  as  possible  the  sarnie  lensioo  aud  conditions  asao- 
tnally  existed  in  tbolield,aportionof  the  Olncy  base,  primary  11579.  (See  Professional 
Papets,  Corps  of  EuHinefrs,  No.  24.)  Tlie  portion  eelected  was  the  east  half,  or* 
Jislani^  of  M.Of.  miles,  which  was  twice  measured  in  an  overcast  day. 

TtM  Glatgow  base,  located  a  ^ear  ago,  was  then  measured  twice  over,  and  its  »zl- 
■unth  determined  by  two  iitghts'  observations  on  stars  near  elongation,  which  elowd 
UieSeld  work  on  November  II. 
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Ii'eTed  (bat  tbe  main  aotirce  of  error  na*  dne  to  an  tmcertiia  tempenun  eMitetm. 
Aecordingl;  1  determmcd  to  do  tbis  work  bjr  night  or  on  an  ovorcaot  dayandiBSw 
qaickest  time  poaaible,  that  BingleiDewaromeiits  might  b«  comparable,  tbe  «b«]ig««f 
tcmperatDre  being  slight  doriog  a  meaanrement. 

*Td«  apparatoB  prepared  traaitsee  Plat«  U)  dow'notion  screws,  for  oontiolling  cad* 
of  tape;  tension  apparalos,  to  give  a  known  atraio  on  tape;  wire  books,  to  saptMxt 
tape  and  eliminate  fnction,  and  Eino  stripe,  for  tba  marking  stakes,  for  permaoMt 
record.  The  scroirs  wore  of  wood,  tbree-foaiths  of  an  inch  in  diameter,  and  prcpand 
from  commOD  carponter'a  wood  clamps.  The  socket  block  of  that  used  at  the  imt 
end  of  tape  waa  supported  on  a  Btraintn>c-atake,  being  held  lothe  slake  bj- twoibarp 
i^ikeslntbeblookandby  a  wlK  aboat3feet  long,  attached  to  ihe  block  and  toon  inn 
pin,  wbicb  pin  waepreeeed  in  tbegrouud  to  the  rearof  tlieHtraiuine-itake.  nwiat 
waa  attached  to  the  tape  throogh  wire  links,  by  meaasof  nhii:b  a  first  roogb  adjoat- 
mentwasQiBde.  Tbesocketblockoftbescrew,  at  the  front  <>nd  of  the  tape,  wasfaaMed 
to  •  table,  and  the  nnt  carried  a  slide  in  grooTeEi,  which  slide  carried  an  iron  fnlaui 
piece  foe  a  knife-edge.  The  table  waa  a  ^ank,  S  inches  by  8}  inches  by  lU  incbM.Mp- 
porUd  on  three  etakea,  and  held  to  the  stakes  by  sbarn  spikes  in  its  bottom.  Tbe  mtn 
arm-piece  was  of  wood,  8}  by  Bl  inches,  an  inch  Ihick  at  top,  2  inches  at  bottom,  aid 
lightened  by  having  Uie  front  npper  comer  en  t  sway.  Th<i  bnife  blade  was  set  iatte 
lower  rear  corner,  oc  an  angle  of  45°  with  tbe  side ;  It  naa  looicer  than  the  tbtekaea 
of  tbe  block,  and  the  projections  gave  tbe  beariogH  on  tlie  iron  fulcmm.  Tbe  •ideie' 
the  block  from  the  knife-edge  corner  gave  Ihe  Icvcr.armB,  each  exactly  eqnal  in  hsglk 
and  at  right  angles  to  each  other.  A  spirit  level  was  attached  to  tbe  npper  «dge<f 
the  block  and  made  parallel  with  horizontal  lever  arm.  A  weight,  consisting  of  acta 
of  shot,  was  made  eiact  b;  placing  it.  together  with  hook  end  of  tbe  horizontal  ana, 
on  the  scales,  white  the  knife-edge  end  nf  the  arm  rested  in  the  falcram,  and  waa  U> 
give  a  known  teuaion  of  16  ponnds  to  the  tape.  An  engraver's  pencil  and  a  ri^t- 
angledrale,  of  the  same  width  aa  the  lino  strip,  was  used  iiimaikiDgoa  thezinosthpv 
The  thormoneters  were  attached  to  stiff  wire  stakes  for  easy  and  safe  ttansportatiaa, 
and  wore  so  set  that  the  bnlb  waaatabont  the  elevation  of  the  tape  above  Ihegreond. 
The  wire  books,  for  snpporting  the  tape,  were  3  inches  Jn  lengUi  (No.  12  wire),  and 
ao  made  that  tbe  planea  of  the  hooks  at  the  ends  were  at  right  anglea  to  each  other 

Tbe  base  line  was  cleared  of  bmsh  and  weeds  and  about  400  stakes,  each  3  feel  ill 
length,  with  a  cross-seclion  of  abont  4  aqnare  inches,  cnt  from  yonug  cotton-wood 
trees,  or  sawed  and  split  from  larger  trees,  were  distribnted  over  tne  lino.  The  mart 
ing  stakes  were  set  in  line,  willi  a  Geld  transit  at  every  tape  length  and  spaced  with 
the  tape  nnder  a  stretch  by  spring  balance  of  16  ponnds,  and  were  driven  to  aboat 
SO  inches  above gronud,  when  a  zinc  strip,  made  parullel  with  theetretched  tape,iTU 
tasked  on  the  top.  The  three  table  stakes,  abouc  3  feet  in  advance,  and  the  atrainiag 
atake,  about  3fcct  in  tbe  rear  of  the  marking  stake,  were  adjusted  in  position  and  heiclii 
byktest  &ame,  the  table  stakes  being  II|  inches  below  and  the  straining  stakes  4  iucbc* 
beIowtheniarkingBtake,aotbatthe  tape  when  stretched  wasbarely  in  contact  with  tiM 
zinc  strips.  Tbe  supporting  stakes  at  every  30-foot  graduation  nf  the  tape  were  alst 
distributed  by  the  party  ot  four  setting  tbe  marking  stokes.  Another  party  of  tw 
attended  to  setting  in  the  snpportinK  stakes  and  putting  in  line  for  each  tape  lenetli 
tbe  nails  driven,  nearly  liorixun tally  in  the  snpportiug  slakes,  at  a  height  of  'i  incnel 
aboTetholineoftbotopsoftbo  marking  stakes.  Theboadsoftbeuailawerebroaghlii 
line,  vertically  and  other  wise,  by  eye,  the  bends  of  the  nails  being  a  trifle  lower  thu 
the  points,  so  that  the  bearing  of  the  books  should  bo  against  the  nail  hoad.  A  part; 
of  two  ran  a  line  of  check  levels  over  the  mnriiing  stakes. 

To  make  a  quick  measurement  requires  a  party  of  sixteen  pelsons,  dlstribnted  M 
follows  :  An  observer  and  assistant  at  rear  end  of  tape ;  an  observer,  aasistant,  and 
attendant  at  front  end ;  nine  persons  at  the  supporting  stakes,  two  of  whom  can  read 
thermometers  reliably ;  a  recorder  and  tbe  chief  of  party  as  superintendent. 

When  ready  for  meaauremeut  the  observers  exuhaugo  word  signals,  as  fbUows :  Tba 
rear  observer,  as  soon  as  he  notices  that  tbe  weight  has  been  applied,  adjuateapproi- 
imately  and  calls  oot  "ready."  Theftont  observer  replies  "ready."  Tbe  rear  ob- 
server shouts  "mark,"  and  the  front  obaiir vet  shouts  "  marked-"  Then  the  thermom- 
eter readings  are  called  out  and  recorded,  tbe  time  and  weather  conditions  noted,  and 
oil  make  ready  to  march  except  tbe  front  observer,  who  makes  and  nnmbers  %i\at, 
with  an  engraver's  pencil  and  rule,  on  the  zinc  at  right  angles  to  the  baas  line  fnw 
an  indentation  already  mado'by  the  pencil.  When  the  front  observer  is  ready  bt 
takes  the  end  of  the  tape  and  orders  "mnrrh."  All  move  rapidly  forward,  each  laaii 
from  a  supporting  stake,  carrying  tbe  book,  with  the  tape  in  place  ready  to  replae* 
it  on  its  proper  stake.     Tbe  superintendent  takes  care  that  there  is  no  twiat  in  tkl 
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Wben  there  is  da; -light  for  the  votIc  it  Is  pauible  to  meunn  a  tape  leDgth  everj 
two  minntes;  b;  lamp-light  about  one-third  more  time  is  teqnired.  Ootwooccft- 
■ona  thiswnsou  ^  tnpea,  or  1.85mileH,  were  measured  in  one  houT  ami  iiinomiuntoa. 
Second  and  tbird  meosorements  are  eo  numbered  on  the  zino  strips.  TLo  zino  strips 
■re  of  ancb  len<;tb  as  to  f;ive  somo  room  Tor  expansion  in  tlio  Upe,  but  it  is  sometimes 
perwwary  to  make  a  sot-back  or  a  Bot-nho^  at  the  rear  zinc.  The  difference  of  mcus- 
nienient,  as  shown  on  tbe  zinc  strips,  is  road  to  the  nearest  one-hnnUredtb  of  an  inob 
before  the  strips  are  taken  fhim  tbe  stakes.  The  stripe  are  then  numbered  and  kept 
aa  a  part  of  the  record  of  measurement. 

There  has  been  a  remarkably  close  agreemeDt  iu  two  or  tliree  measurements  of  tbe 
nJiit)  line,  in  tlireo  nf  tbe  four  base  lines  this  agreement  being  tees  than  1  iu  400,000 
when  reduced  to  62^  Fabr. 

TDK   RRADIN'O  OP  AiNOLKS   AND    ItKDUCTIOS    OF  TRIAXCL'LATION. 

The  theodolites  used  were  tbe  lOinch  limb  non-rp|n'nter8,  Troughlon  and  Stmms's, 
Hoa.  1  UD(1 3,  made  expressly  for  the  Mississippi  River  Commission,  in  wbioh  tbe  circle  is 
olaniped  to  tbe  axis  aud  is  rovolvable  on  it  when  nnclamped. 

Tbe  method  of  reading  angles  was  that  given  in  Piofessional  Papers,  Corps  of  En- 
gineers, Unitt^d  States  Arioy,  No.  ^4,  page  31,  under  (c),  and  eight  combiuoU  resnlts 
were  obtained  as  giving;  a  weigbt-miity  to  nn  angle.  Tbe  closing  of  tbo  horizon  was 
avoiiled,  however  (in  order  to  siDipIify  tbe  reduction),  b;  stopping  on  the  last  eta* 
tioD  and  not  ''  closiug  on  the  tirst. 

Tbe  motliod  of  roalnctlon  will  be  that  given  for  a  single  quadrilateral,  by  Col.  A. 
F.  Clark,  "  Geodesy,"  pages  2li3-S,  except  iu  two  oases  in  getting  off  bases,  wben  tbe 
method  given  by  General  Comstock  (Professional  Papers,  No.  24,  pages  306-3]S}  will 
be  followed. 

AZtMIITD. 

Tbe  olnervatioDB  were  made  in  accordance  with  tbe  method  given  In  Professional 
Papers,  No.  '2*.  pa!);es20,30. 

Th<*  altemato  poiutiogs  on  some  stars  were  lowered  to  tbe  imi^  from  an  artifloial 
bmizon.  bo  as  to  eliminate  the  level  correction.    Tbe  reduction  will  be  by  formula 
^ven  on  page  640  of  Professional  Papers,  No.  SM, 
&Mpectfnlly  submitted. 

O.  B.  Wheeler, 
Aiatttant  Engineer, 
First  Lieat.  T.  A,.  Bixoium, 

Corjw  o/  EugineBre,  Seerelarg  MluouH  Riter  Commlttioit. 
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(1)  33xa99'.0794:000'.000+lV.97.'i-.I'.HO>f±0'.000  — 0'.ie0-|.l'.711=98r0'.304. 

(2)  33X209'.079tO'.000+0'.795-i:0'.000-i-C)'.000  — O'.180+O'.821=9cl70'.443. 
(3)33>c209'.070jO'.000-HO'.928+0'.250±0'.000  — (y.ieo— 0'.217=9870'.388. 


8)32xa9B'.079-)-l*>'.03.T-(.l'.662-|-0'.0004-0'.000  — 0'.2*0  — 0'.0e7=:tf7ll'.9l6. 
)3axa99'.079-)-14O'.0:S-|-l'.66aIO'.O0O— 0'.120  — 0'.240-t.0'.052=9ni'.9l5. 
(3)32xi»3'.p70-J-14O'.O33-|-l'.662jO'.OOO-|-O'.«i8— 0'.240— 0'.718=9711'Ji92. 

la  which  equations  tbe  terms  are ; 

First  term.  Number  of  entire  tapes  multiplied  by  length  of  tape  at  62°  Fahr. 

Becond  term.  A  distance  measured  with  a  fractional  part  of  tbe  tape  under  16 
pomida  tension  and  reduced  to  63°  Fabr.  between  the  last  and  the  next  to  tbe  last 
mwkins  stakw  of  tbe  base  line. 

Third  term.  A  distance  meaanied  with  a  boxwood  eoale  between  thia  last  atak* 
aai  the  Mid  of  tbe  base  line. 
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Fonrlb  toriD.  Total  distBDce  set  baric  or  ahe^  un  a  nie.-unreDient  aa  reooided  on 
the  zinc  stripti.     (<So<'  tables  appi^ndod.) 
Fifth  term.  RcJnolion  of  nue  meaHuroaieiit  to  auotber,  as  bUowd  bj  reooid  bom 

■Ido  stripa.     (Sm  tableaappeiKlRrl.) 

Siithterni.  IncliDaLion-rif  tapo  cun 

Seventh  term.  Temperature  correct  ...  _. 
atore,  to  WP  Fair,  (see  temperature  tablOB) ; 
and  the  second  member  is  the  cnrrecteil  loagth  of  base  line  for  each  meaiDremeot, 

DISCUSSION   OP   RIUULTS. 


hnndrethsof  a  foot. 

Bnt  the  first  measiirera'^nt  was  ri>.i»cted  Id  tbo  field,  owin;;  to  the  high  and 
temperature  of  the  tape  irheo  irorkinf;  io  the  aim  over  heated  trrouud.and  to 


fact  that  it  wa9  made  piincipall;  fi>r  prkclice  as  the  first  appIicatioD  of  the  method. 
under  table  of  temppratiires.) 
in  of  the  seciiiid  sn'l  third,  then,  is  tiiken  as  the  true  result  and  ita  probable 


error  [a,  fmm  the  reinlla  thomselvc-s,  ^^O'.OI^  and  (bis  (the  nsual  staodard  of  e> 
pariBon)ig  1  in  5Xt,000. 

Adopted  n:»it(m  base  nt  its  owu  oloi-ation  above  sea  level  =9iT0'.4iri. 

Itottr't  Point  6(t>r.— The  in<>aD  of  the  three  raeasnrenieDta  (iDdepeadent  for  39 
taue8)=97ll'.SX)9.  Themoanof  theHecoadand  third  iooa3aroment«=9i  11.904.  diving 
•  diBTercnce  of  four  one- tbousitid ilia  of  a  foot,  or  the  two  Are,  fur  all  practical  pur- 
pones.  identicaL 

But  the  first  measurement  '^as  incidentally  roadeT^hile  setting  the  sine  Blri|i9  dor- 
lag  a  large  change  of  temperature,  as  alioivn  by  only  one  thermometer,  and  that  the 
nncoiupared  one,  (See  tables  of  temperature.)  Also,  there  were  but  six  peraoDs  to 
aasist  the  obsprver  and  llio  time  (akeu  tvas  largo,  'H  hoars. 

The  mean  of  the  socnnd  aud  third  ih  lh''n  taken  us  the  irue  resale  and  ita  probabl* 
error  from  the  results  themitolve8=^0'.007r(,  or  one  in  l.S.'iO.WO  parta  of  the  base. 

Adopted  Trover's  Point  base  at  itMOivii  olevatloo  above  sea  level  =  9711'.9IM. 

DttemUation  of  om  lapeleagth  at  flf^  Fakr.—Tbe  value  of  ooe  ta|)e-lenetb  (I)  from 
0  gradnatioa  to  the  2119  foot  graduatiun  is  twice  dotiiruiiDed  from  the  fallowiDg  equa- 
tions, where  the  terms  are  as  before  tlvscriboil : 

(1)  36 1  +  H.y'^''  +  *'.327  +  1'.500  - ff.lSa  -  O-.ltS ~(yAS9  =  10821'.0aB. 

(8)  3CI  +  ^±i5^*  +  4'.337  +  l':493iO'.O0O  — C.iaB  — O'.613=tl082r.9«Z!: 
from  which,  b;  tTansposing  the  known  quauttties,  we  have— 
(1)  36J  I  =  10ai6'.7-.!0  or  I  =  299'.0799 

(■i)  3Ci  I  =  1081C'.71d  or  I  =  2a9'.07£B 

MeaDl  =  a99'.0T985 

To  this  mean  it  is  necessary  to  apply  a  minus  correction  of  O'.OOOSS.  or  oM  IB 
3.'i0,0D0,  dne  to  the  fact  that  the  horizontal  loTerann  was  Inadvertently  lengtheiMd 
by  the  tenth  of  an  Inoh  in  the  following  manner.  The  bail  of  the  weight-can  had 
been  made  more  secure  by  a  smaller  wire,  and  thia  wire  was  need  ta  snapending  tto 
can  ill  the  former  base  moasDremeuts.  The  person  carrying  the  can  and  eaapeodinf 
it  on  its  hook  at  the  Olooy  base  used  the  larger  lower  wire,  the  centre  of  which  m* 
crowded  oat  by  the  block  (see  drawing)  farther  than  the  b^ing  of  the  smaller  win 
by  0".10  by  actual  measurement. 

The  adopted  value  for  one  tapo.IenKth  =  209'.079  at  K°  F»br.  Oo  the  tape  iia 
standard  ai  graduated  under  a  16  pounds  tension  at  24^°  Fabr.,  or  nnder  a  tension  of 
lilionnda  at  t)!i°  Fshr.  (using  co-eEQcient  of  expansion  =  0.000007  for  l°Falii.,  sad 
estensioD  of  tape  =  0' .00538  for  one  poand  tension,  as  given  from  the  ofUco  of  the  Ui>- 
•issippi  RiTor'Commissioii  for  this  same  tape.] 

The  mean  error  of  the  adopted  result  ia  not  greater  than  J^O. '0005  or  the  probabl* 
error  not  grealer  than-tO'.OtJttJ4. 

NOTB.— The  seveuth  term  iu  the  above  equations  contains  the  tempervtnre  ao^ 
reotion  for  the  first  and  seoqnd  terms,  and  the  second  memlier  is  the  kuown  valae  «f 
theeaatpartof  the  Olney  Sitae.  (See  page 303 of  ProfealoD*! Papen,  Got^ottar 
gineera,  No.  34.} 
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Adopted  vslae  on  tape  leoetb  =S99'.(rT9±0'. 00034  at  62°  Fahr.,  tiiider  16  pouuili 


COKPABISOK  OF  HTASDARD  TAPE   WITH    239  FEET  OP  TllK  oOO-FOOr  TAPE. 

Two  Beta  of  comparigons  of  a  portion  of  tbe  500'foot  tnpo  irith  tho  standard  ta[io 
•en  made  on  July  10  bad  SeptetuW  W,  nf  irlitch  Elio  rcsalln  n'oro  ideoticul. 

Tbtjenetb  of  this  portion  from  zero  to  a  filed  mark  lu  tape  uonr  tbe  300-rw>t  k>^<'- 
utiini  w  =  i3S'.0a2,  and  from  zero  to  cnt  in  Bolder,  at  30V-foot  graduatiou,  is  =  3WI'.iM'j 
(uchandera  tensioa  or  16  ponndaat  G2Fahr.)    Tlu>  filed  muik  and  cut  in  Bolder  ato 
one  toot  anart  by  boxirood  scale  meMurument. 
fietpeotfally  sabniittod. 

O.  B.  WnEFLRR, 
Aiii»l(H't  J:.'ttgiHitr, 
Hnt  Lient.  T.  A.  Bi:fanA^f, 

Corpt  of  EHgineen,  U.  S.  A., 

Seorelarg  Uinonri  Biver  Commiufoa. 


APPENDIX  A  3d. 

'    VEABVREURKTS  OF  TUB  BBNTOV  DABS. 

11wthn«  meatnromeDta  of  tbe  Benton  Bono  are  eipreasod  b;  tbe  foUowlng  eqna- 
Uou: 

(1)  3JX3W,0T!)—I'.t«3— O'.ieO+O' .975-1- 1'.711=9970'.301. 
<a)  33x299'.079— 0',000-0'.1804.0'.79J-i-0'.a2I=3870',44a 
<3)  11  X299'.079-f.0'.2j0-0'.  180+0' .9-28— O'.217=9-J70'.aea. 

Rtst  term  ia  nnmber  of  tapes  multiplied  by  longthof  tape  at  62°  Fall. 

StMQil  term  is  sum  of  distauces  set  forward  or  Daokirard  on  zincs. 

Thiid  term  is  inclination-of-tape  oorrcetion. 

Toanh  term  is  distance  between  mark  ou  fine  311  and  &  Wi^itt  Buso. 

Fifth  tenn  la  lemperatare  oorrection  to  reduce  .11  tapes,  at  tape  temperature,  to  83^ 
Fth,,  and  tbe  eeeond  ineniber  is  (be  corrected  mdependeot  tphuU  for  each  measnro- 
tmi. 

The  mean  of  tbe  three  raeMii  ruments  is  =  9.'^0'.378 ;  tbe  moan  of  the  second  and 
third  meanirDtneD Is  is=-9370'.4l5,  giving  a  differenoeof  about  font  one-hundradtba  of 
■  fnl.  Bat  tt>e  6rst  measnremeni  was  rejected  in  tbe  Beld.  (See  note  onder  tha 
I>Me«r  tvmperatnrca.) 

ThsneaD  of  tbe  second  and  third  Is  tben  taken  as  the  true  result. 

Tbcprobable  error  of  this  resnlt,  from  the  individual  reanlts,  is  =  ^ly.OISS,  or  one  In 
i^m  parts  of  the  base. 

"■ton  Base,  at  itaonn  elevation  above  sea- lHvel=  9370'.415. 

SMpeMfnUy  eabmitted. 

O.  B.  WnERLEIt, 

A$»itlant  EKginttr, 
lust  Lieut  T.  A.  BiHOtiAM, 

C»rp$  tf  SmgiMpn,  U.  B.  A.,  Sewetarn  Jf iwouri  Siver  Ommitiioa, 
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Appendix  A  3e. 

MBASCRRMENTB   OF  TRB  TRDT£It's  PODTT  Bl^Z. 

The  three  mcasaremeDts  of  the  Trovor'a  Point  Base  are  esproseed  by  tho  tbDowins 
^cqiistiaiiB: 

(1)  32X299'.0;9  +  140'.033  +  I'.CG3J;0'.000  — CSW— 0'.0C7=s97ll'.»16. 

(2)  32x239'.0;9  +  140'.P.13  +  l'.6e2  — 0'.I20  — 0'.240  +  0'.058  =  9Tll'.915. 

(3)  32x299'-0I9+H0'.0SJ  +  l'.6b'-.i  +  0'.6a8  — 0'.24D  — 0'.719  =  9nl'.8!B. 
■Where 

First  term.  Is  nnmber  of  entira  tapes  multiplied  by  length  of  tapo  »t  C2"  F*hr. 

Second  t«nD,  Is  distance  from  first  meaeumiaeQC  mark  ou  zino  '•12  to  full  ibkA  ■ 
eino  33,  as  measured  in  parts  of  tapo  under  16  pounds  tension. 

Third  term.  Is  distiuice  from  full  mark  on  zino  33  to  Atveat  base,  as  meaaared  iri'li 
a  boiTood  Bcalo- 

Fonrtb  term.  Is  correction  to  reduce  second  and  third  moasuroments  to  tbe  Grit,  ■> 
•hoirn  on  zinc  32. 

Fifth  t«rm.  Is  lnc1ination-of-tspe  correction. 

gixtb  term.  Is  teio|>erqtnre  correction  to  re^oce  33  tapes,  at  tape  te»pent<v^  " 
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Bhiee  the  tftpe  was  in  the  inn  it  is  best  to 
fterawoMter  (G)  redncina  those  "  in  shada"  t( 
timi  of  ftom  tico  to  three  degrees  for  the  first  » 


e  the  oliservatioDB  on  the  Btftodatd 
in  auu"  by  applying  a  pins  correo. 
es.  and  four  dniireea  for  the  aeuond 
■     -tape  (after    ._ 


es,  and  7(P  for  tbftt  of  second  scries,  ond  the  n. . 

iiuii.  w  rBunce  hj  ds-,  IS  U'.O0;t  for  first  aeries,  and  O'.tKJS  for  second  scries,  wbich, 
»ji|>liod  to  the  means  ia  the  last  colninn,  reduces  them  to  0'.002  lor  firtit  series,  and 
b'.OOe  for  second  series.  We  have  then  the  distance  between  first  mL-osuremeut  maik 
OS  doo  33,  mad  full  mark  on  lino  33.     For  first  aorios 

(^^  X  299'.0T9^ —Cf-OOi = UCOS?  -  0'.002 = 1^.035 


and  GiT  McoDd  scries 


/'^x209'.07^^-0' 


'.006=  my-OST— O'.OOC  =  140'.031 


The  mean  of  these  gires  ]40'.ai3  for  the  second  term  in  the  rqnntion.  The  Dietm 
of  the  three  measnrcinents  (independent  for  33  tapes)  =  9711'.9uai  tbomeanof  the 
Meood  and  third  me3SLirements  =  971t'.904,  );iviug  a  difierence  of  fonr  one-thoD- 
Madtbi  of  a  foot,  or  the  two  are,  for  all  practical  purposes,  identical. 

Bat  the  first  measurement  was  incidentally  made  while  setting  the  zinc  strips  dnr- 
ing  a  Isi^  change  of  temperature  as  sbowu  by  one  therm onioter,  and  that  the  uncom- 
putd  one  (see  table  of  temperatnres) ;  also  there  vere  but  six  persons  to  assist  the 
Dbatrrer  and  the  time  t«kun  was  large,  3}  honrs. 

TbemeaD  of  Ibu  second  and  third  ia  then  taken  as  the  true  result,  anditiprobablo 
tmr  th)m  the  resnits  tliemselves  =  ^  (y.007S  or  one  in  1,350,000  parts  of  tike  haoo, 

Tam't  Point  Dase  at  it«  own  elevation  above  «>»  leTol =9711' ■904, 
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Tenperatiire*  of  Tror&'i  Point  Bate. 
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ConteiUmfor  fnenBaNoH  of  lape  oh  Trotet't  Point  Bate, 
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jraw«r*m«jt(  a/  Uie  difftre»eet  at  «iul  of  eaeh  tape,  Ttomt'i  Point  Bom  JUm. 
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VOUPAR130X  Ot  SIANDARD  TAPE  WITH  399  FEKT  OV  TKB  500-VOOT  TjiFK. 


■!>.) 


IDoDO  Id  coddociLdh  with  the  Bonton  and  Trorer's  Point  SS*t  Uoe 

Tho  portion  of  tUo  brokeo  liOO-fooE  tape  nse<l  bears  gradnation  marko  aierjUi 
feet  Crom  0  to  430',  and  thoro  te  oae  Hplice  in  it.  A  mark  iafiltd  in  the  t«po  to  rrpr»- 
Mut  399'  of  the  Blauilard  tiipe  aa  gradnntecl.  A  mark  ia  also  imt  in  tli«  solder  od  Ite 
Drat  portion  of  tlte  iiiijioiTobtly  marked  3M-toot  graduation  at  jnot  one  foot,  U;  bca- 
wood  scale,  frotii  the  tiled  maik. 

Clamps  vcTo  miide  fast  to  tbo  tape  neat  tbotero  and  the  300-foot  graduatiopo;  tlirt 
the  same  aopsrntiis,  wciel't,  and  method  a8llaediullaBe-l[D0moaBlI^emonlsw■aal>(^ 
nately  apiilled  in  Blretcbiiig  tbe  tape.  The  etandard  lane  was  firat  at-retcbed  ud  i 
mark  made  on  the  7.iac  at  the  299-1'oot  gradoatioii,  nbicb  tuarh  was  tbe  Btaodanliif 
oomparisou. 

Od  Jalj  10,  at  Iho  Ben  ton  base,  seveD  ccmparisons  weramade,  giving  a  mean  mnll 
for  length  from  zero  to  fled  maik  on  500-foot  iape=0".  035=0' .003  longer  than  Ito 
atandard  tape,  or  =29U'.0>«i  under  a  16-poiindB  tension  at  02°  Fabr.  (Uean  tempen- 
ttire  at  tbe  time  of  comparison  nae  60°  Fahr.)  An  identical  resalt  fnnn  five  com- 
parisonaat  Trover's  Polut  batie  on  September 'J3  nas  ulilained;  mean  tempentoroil 
the  time  of  comparison  wos  G6^  Fabr. 

Tlie  adopted  length  of  tbo  &00-foot  tape  from  the  sero  graduation  to  tbe  cot  in  tu 
•older  at  the  300-foot  graduation  is  =3U0'.Oe->  at  &i°  Falir.  under  16  ponnds  teniiiw- 

Eespectfully  submitted. 

O.  B.  Wdkeuei^ 


Firet  Lient.  T.  A.  Binora.m, 
Corp«  of  Enginftrt,  U.  S.  A., 

Hecrelarji  Miaitmri  River  Comnt'ssfcn. 
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Appendix  A  ^. 


ZMermination  nfont  tape-tenglh  at  62"  Fakr. 


36tMpeB+ — ^^ +i'.5oo— o'.i2r+4'.327— (K.iaa^iosai'.oeea 

Fint  term  is  number  of  entire  tape  lengths  (betneen  0  and  399  foot  Kradnationa). 

Socood  lortu  is  dinlatioe  between  secood  meaanremiint  mark  on  zino  36*,  whisb  mark 
in  the  mean  of  six  Baecesaive  applications  of  Sti'  portions  of  tape  under  astraiaof  16 
poantlB,  and  for  thelast  50'applyiDgoDefoot  of  a  box-vrood  Boale  to  the  299-foot  grad- 
□uioD  to  make  ont  the  50'.  (The  extreme  of  the  six  maika  on  atake  36*  wen  bnt 
0.03  of  an  inch  apart.) 

Third  term  ie  amount  set  ahead  =  8"  oh  Btahe  17,  and  10"  ou  stake  S8. 

Fmirth  term  is  the  total  inclioatioD-of-tape  corrsctioo. 

Filth  term  is  the  distance  from  the  mark  on  36*,  above  noted,  to  the  mark  ou  eino 
orer  &  middle  base  aa  measured  with  a  box-wood  eoale. 

Sixth  term  iathe  reduction  of  first  measurement  mark  to  second  meaoutement  mark, 
Htbon-a  ou  ziDC  36,  and  the  second  memlwr  is  the  known  distance  between  A  east 
base  and  &  middle  base.  (See  page  303,  No.  24,  of  ProfessioDal  Papers,  Corps  of  Eu- 
gineen.) 

Transpoeiofc  tbe  known  qaantiUes  in  the  eqaatlon  to  tbe  second  member  we  have: 
3Gi  tape«=I0616'.332 ;  or  one  tape,  at  tape  temperatnie  {56°.&4  Fabr.}=i2g»'.0663. 

Tbereducrion  toBSo  Fahr.,  with  coefflcieot  of  expansion  =0,000007,  is  =  0'.0136;  or 
toe  tape  at  63°  Fahr.,  under  16.ponDds  tension  =  290'. 0799. 

Ttie  second  measurement,  at  tbe  mean  temperature  of  tlie  tape  at  the  time  of  meos- 
Diemeut.  may  be  ezpresaed  as  foUowsi 

36  t«pes-}-ii505±L^!2*-j.i'.498-0'.137+l'.327=10eai'.9663 

vbera  the  tenne  are  tbe  same  asabovedeecribedexcept  that  tbe  third  term  is  amount 
K(  forward  =  9"  on  stake  12  aod  6". 98  eu  stake  S7,  and  the  sixth  term  is  zero. 

From  thia  eqnatioD  we  obtain:  361  tapea  =  1081ti'.101;  or  one  tape,  attapo  tem- 
pCT»tnre,  63° .83  Fahr.,  =  299'.0627.  The  redaction,  to  e20  Fahr.,  is  = -{-0. 0171 ;  or 
one  Upe,  at  02°  Fahr.,  under  16  pounds  teuBion  =  29'J'.070a. 

The  difference  in  the  two  measurements  is,  for  36  tapee,  expressed  b;  the  differeuce 
between  thesixth  term  in  tbe  first  eqnation  (0'.I33)and  the  product  of  (10816'  — 50'), 
(i5.54— 53.a3),  an(la000007;  or  b70'.133—0'.129=s0.0Mof  afoot.  This  difference 
m  tbe  two  measurements  is  one  iu  2,700,000. 

Tbe  mean  of  the  two  Tsluea  for  one  taps  is  299'.0798S.  To  this  it  is  necessary  to 
api^y  a  miuns  correction  (of  O'.OOObS,  or  about  1  in  350,000),  dne  to  the  fact  that  tho 
tMriiontal  lever-aim  was  inadvertently  lenathened  by  the  toulb  of  an  inch  (0".10),  in 
tbefoUowing  manner :  Before  measuring  the  Benton  base  the  bail  of  the  weight-can 
had  been  made  more  seonre  by  a  Bmslier  wire,  and  this  wire  was  used  in  suspending 
lh«  can.  Tbe  person  oarryiug  and  auspeodiog  the  can,  on  its  hook,  at  the  Gluey 
We,  used  the  larcer  lowet  vriro,  the  center  of  which  waa  oiowded  out  by  the  block 
(Ke  drawing)  fcittW  than  tho  bearing  of  tbe  smaller  wiie  by  0".10,  b;  actnal  meas- 
■tBment. 

The  adopted  volae  for  one  tape  length  =  299' .079  at  62°  Fahr.,  under  16  poonds 

Tlie  tape  is  a  standard  at  gradtattd  nnder  a  16-pounda  tension  at  24i°  Fahr.,  or 
BDder  a  tension  of  1^  ponnda  at  62°  Fabr.  [using  coefBoient  of  expansion  =  0.000007 
IcrrFahr.  and  extension  of  tapo  =  0'.<IOi>38  for  one  pound  tension;  as  given  for  tkia 
une  tape  from  tbooCDcoof  tbeHissisBlppi  River  Comm  lesion  J. 

The  mean  error  of  tbe  adopted  valne  ia  not  greater  tbnn  ^V-OOOS,  or  tlie  probabla 

■ -i«ator  than  iC.i 

ally  Buhmitted. 

FhatLleat.  T.  A.  Binqiiah, 

Cvrpt  of  Enginttrt,  tJ.  B.  A., 

Siertiarg  Mtnturi  SUitr  Cowmfttitn. 
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CerrwttMi  /«r  i»clitMlle%  of  tape  on  OImj  Biue. 
[Blivjt  MCnetlaB  =  T>r^nl  X  Ig  1  =  ue1« on loollnsUon i  k^dUhnooaof  alentlMi  t  =  l(a|tt 
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APPsnDix  A  3i7. 

OmCB  or  TBB  MtssiBSiiTi  RmtR  Commissiott, 

Sdini  £«al(,  ifB.,  fefrnoTY  11,  !«(■ 
Drar  Sir:  I  find  In  Ur.  Wlraer'a  iiot»-bookB  tbe  following  valnea  of  dirioiootflf 
lavela:  _ 

T.  &  S.  No.  I.  Toba  No.  9.  Fint  DiTUi«D=3l".70. 
T.  *  a  No.  1.  StridlDK  L«rel.    Firat  0>viaioii=l".I71. 
T.  ft  8.  No.  3.  Striding  Lot«L    FinI  DiTi^<Hi=:l".S4. 
Very  reBpeotfully ,  yoon, 
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VALUE  OF  STRIDINO   LKVEI.,  T.  *  S.  THKODOLITF,  NO.  1. 

The  foUoirinKreadingR  were  taken,  at  theBentoD  Baae,  forthevkliiAof  onedmifon 
f  tbe  «tri<liDfc  level  used  in  ozimoth  work  at  the  Benton  aod  Trover'a  Point  Base*; 
lie  level  won  [ilacetl  on  tbe  teleeoope  tube  of  the  theodolite,  and  •  comnian  leveliiiK 
nd  aet  np  »t  a  dietancooftwo  tape  loDgtlu  (or  &9U'.1G): 
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BeapectTulIj  snbinitteiL 

O.  B.  WmEn.RR, 
A$tiitant  Enginttr 
FIrat  Lieut.  T.  A.  BrNcnAM, 

Ct>rpittf  £ngiHttr$,  V.  S.  A.,  Steretar]/  iTaiouH  JUver  Commiuion. 
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ttteU  Uiketi  helmt*  July  20,  18eO,  and  Stplmier  30,  1885. 
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TM»  tl^miif  ^ffroximaU  ilope  of  river  J^itM  Fart  BtttiowUTrova'*  Povit,4-e. — CoDtU 
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BKPOBT  or  UB.  JAMS8  A. 


ASSISTANT  EXOINBBR. 


UieSOURI  Rl\'EK  COHHISSION, 

Saint  LouU,  Mo.,  J^tg  1,  1B86. 
Sib:  I  baye  the  Iionor  to  make  the  followiog  report  of  the  ph;aical  d&ts  depart- 
icDt  lot  tbe  fiHcal  year  eodiDg  June  30,  1886 : 

COIfPIL&TIOlT  OP  TUB  DATA. 

..„.     .  ."e  compiled  forofflae 

_.,      .  ,  -     „  -  -    „o  with  the  yearly  ibeete  of 

ie*n  daily  IOi^B-reBdiD|^  The  1685  sheets  have  also  been  nwlncedaDd  compiled  for 
be  17  regnlar  United  St&tes  Engineer  R&Qgea  »nd  the  Signal  Service  g»nge-*t»tion  of 
IftTiDAiin,  Ho.  All  these  sheets,  viz,  U1&,  with  their  histories,  have  been  stereotyped 
od  AH  edition  is  being  printed.  All  the  Kanges  wei«  cheoked  mnd  repaired,  Oi^tolier 
4  to  DMSAtiiber  9,  ISHb,  and  again  May  20  to  Jnne  13,  1886. 

CroM-M0M»>  and  *lm». — The  660  incomplete  croBS-Hections  of  Lexington,  Eaniaa 
^ty,  And  LeaTenwortb,  mentioned  in  last  Amiaal  Report,  have  been  tro^  on  stand- 
ird  aeetion  paper,  their  areas  measured,  aad  tabulations  and  reference  maps  made, 
hna  oompletlog  tbe  compilation  of  cross^ection  datafor  this  divisioD,  Vol.  III.  Seven 
[lilee  of  slope  at  Kansas  City  was  also  plotted  and  tabnUted,  completing  the  slope 
latA  for  this  diviaion. 

One  hnndred  and  forty-three  cross-sections  at  Omaha  were  plotted ;  these,  with  the 
lie  133of  lastAnnnal  Report,  are  still  incomplete,  wanting  measaTement  of  areas  and 
abnlationa. 

Disci or^e.— The  compilation  of  the  166  obaervatioBs  at  Saint  Charles,  1879,  which 
wa»  iDeiitioiied  oa  in  Tmgress  in  last  Annnal  Report,  has  been  completed ;  also  1  at 
iMDO  point  in  ISTS.    This  completes  the  oompilations  of  disoharge  data  for  Saint 

Tbe  compilation  of  the  Kansas  City  discharges  of  1883,  62  observations  in  all,  was 
XHnpIoted.  These  discharges  reqiiired  repiotting  to  standard  scale  and  tbe  oompata- 
Jon  and  platting  of  elements  of  disoharge.  meaaiircment  of  discharge  with  planime- 
■ja,  ealonlation  of  datam  areas,andtabnlatioa.  Nineteen  dincharge  observations  for 
CawKvCT,  at  Kansas  City,  daring  the  same  time,  were  also  put  in  shape.  Thlsoom- 
pleteo  the  compilation  of  discharge  data  at  Kansas  Ctty. 

Twenty-Dine  disoharge  obserrations  at  Omaba,  in  1882,  have  been  pdt  in  shape, 
iritb  tbo  ezeeptioD  of  measnrements  with  plantmeter  and  tabulation. 

By  lefsreace  to  the  table,  as  in  last  Annnal  Beport,  showing  the  condition  of  tbe 
ampliation,  itwi^  beseenthatvolnmes  I,  II,  III,  nnd  IV  are  abont  complete  with  tbe 
sxception  of  snch  misceilaneoos  data  as  may  be  added ; 
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0TODT  or  TttB  DATA. 

ThUhMbceo  oonBuFd  to  the  plotting  kod  atudj  of  g«i>ge  relationa  and  ths  dttai 
mioation  of  onrresof  diBcluuve-ganea  variation,  prior  to  scAlinKolTdiBcliBrgaftttk 
principal  poiola  of  the  rirer  tor  eacb  day  of  th«  period  corered  by  gBoxe-ieadiaga. 

Boforo  Mating  what  haa  been  done  In  this  line  it  will  be  neceeeary  to  gire,  inna 
detail,  the  raaaonlng  od  which  the  work  reata  and  the  stepe  taken. 

It  ts  accepted  aa  an  axiom  that  over  a  reach  of  river  free  fixHn  tribntariea.  My  kl 
tween  two  pointa  each  aa  HemuDu  and  Saint  Charles,  if  there  ia  a  steadily  linM 
rlrer  at  the  opper  point,  that  In,  a  atoadily  increasing  discbarge  at  Hermann,  and  I 
the  discharge  fur  a  given  time  be  takf^a  at  Hennaon,  then  tvmt  Hmt  after  the  na 
diaebarge  wontd  be  found  at  Saint  Charlee ;  of  course  the  same  boldj  for  a  iteaf^ 
lUling  stage  and  for  a  itationary  river.  It  is,  therefore,  eoooloded  tliat  s]l  tbe  fii 
obargee  tliat  hold  at  Hermann  in  the  flnctnatlooa  of  the  river  will,  after  •  p*«M(ii 
tervu,  hold  at  Safot  Charica,  with  thefoUtfwing  exoeptiona:  abort  daabes«nAel*< 
■tagea,  and  probably  to  aome  dwrae  at  the  taraing  points  of  all  riaea  and  fUla ;  aha 
tbe  winter  montbafWhoDloe  actMin  has  Konerally  destroyed  the  aeqoenee  of  dischttd 

Witboat  aamminK  an  aaawer  for  tbe  Hlawnrf  River  to  the  qneotion  ofliowtheH 
terval  may  vary  at  different  etagea  between  the  time  of  the  appearanoe  of  given  ■ 
ebaiges  at  Hermann  and  their  appearanoe  at  Baint  Charlea,  or  of  how  much  tbed 

!|Denea  of  discharge  may  be  effected  between  two  points,  we  may  transfer  tbe  n — 
□g  fkom  disoliatge  to  gnoge-betghta,  ipvlng  to  the  gan^beigbts  at  i-'-'-*-  '-*-- 
dlMihaitte  paaaee,  iMth  Hermann  and  BaiotCbarlm,tlie  name  of  ''eqi 

belgbtsT"     Bearing  in  mind  that  these  equivalent  gaaRe-heighte  n 

gange-raadlug,  wbloh  cccnra  at  Hmnann  when  a  given  diecba^  holds  tbeifs  aoli 
caoge-readlDg  that  will  oconr  at  Saint  Charles  in  a  sbutt  time  when  tbe  di"'' 
ibere  has  changed  to  the  given  valne ;  or,  In  other  words,  that  tbey  simply  n 
two  valnes.  one  on  the  Hermann  gangs  and  one  on  the  Saint  Charles  gangt , 
stand  for  tne  same  discharge  in  the  discliarge-gange  relation  existing  at  Hm 
and  Saint  Charles  dnring  Uiat  time. 

The  term,  ■'dlscbarge-gangeielation''  is  applied  to  the  carve  which  glTes  the  M 
charge  of  tke  river  for  all  gange-beights.  It  Is  gotten  by  plotting  a  series  of  mesaiH' 
discharges  as  abeciaias  to  the  cange-heighta  at  which  ihey  held,  aa  ordinates,  m, 
passing  a  mean  enrre  throngh  tlte  points  so  determined,  it  is  known  tiiat  (here  « 
often  uianges  of  this  curve  from  year  to  year,  andsotnetimeebetweendiffbtvnt  pal 
of  tbe  same  year,  aa  well  as  an  erratic  variation  of  discharge  at  tl>e  higher  usgt 
that  Is  not  understood. 
The  flnt  step  In  tbe  study  of  gangs  data  ia  a  determl nation,  from  the  acta*]  tteott 


of  the  relations  connecting  eqaivalent  gange- heights  from  point  to  point.  Tbe  H 
eess  is  as  follows,  taking  the  fbrmer  case  of  Hermann  ami  Saint  Charles :  tbe  Or*  M 
y  is  the  determiaatioD  of  about  tbe  Interval  to  be  nsed  between  a  gange-rt« 
ing  at  Hermann  and  the  oooorrence  of  Its  eqaivalent  at  Saint  Cbaries ;  a  tmatm 
time  interval  has  been  need,  and  the  ponitble  error  ao  introdnced^will  be  eonaidail 
further  on.  An  approximate  valae  of  this  interval  may  be  gotten  front  tbe  b^M 
graphs,  viz,  the  interval  between  the  ooonrrence  of  maximnm  and  minimnm  pa<a 
at  the  two  places;  beyond  this  approximation  the  method  is  at  Srat  mnetly  one  of  c^ 
and  try,  tboagh  after  bavins  gotten  tbe  Interval  for  a  considerable  diatancs,  tbe  n 
terval  in  the  same  river  will  be  found  closely  proportional  to  dlstanoe.  HaTinx  goOa 
tbe  interval,  which  In  the  case  above  Is  about  one  day,  the  Hermann  gauge-readiag 
are  plotted  as  ordinates  to  the  Bslnt  Charles  readings  of  one  day  later  as  abaoM 
and  the  resulting  mean  Hqo  gives  the  grapblo  relation,  Itse^nation,  thematbamsn 
relation  between  the  eqaivalent  gango-heights  for  these  points.  The  reanlt  is  eJd 
a  "gaoge  relation." 

Briefly  considering  the  error  that  may  be  introdneed  into  this  relation  by-tbf  *l 
of  a  eonstant  time  interval,  or  by  a  small  deviation  from  tho  tmo  time  interval,  0^ 
error  might  be  considerable  if  only  one  riaing  stage  or  one  falling  stage  were  piMw' 
for  the  relation ;  bnt  since  not  only  lM>tb  tbe  rising  and  falling  ^t-ages  are  plotted,  M 
rolli-'        ■•  ■      — 


many  of  them  for  a  single  gauge  relation,  tbe  mean  line  will  largely  eliminate  ibe  ar* 
For,  anppoM)  a  time  interval  l>etwcen  two  points  Is  either  altogether  too  long,  a" 
Ions  for  a  given  stage,  then,  as  ia  the  case  above,  on  a  riaine  river  tbe  Hermann  gMff 
will  be  plotted  to  a  Saint  Charles  gange  too  large  by  the  rise  that  took  place  at  SiM 
Charles  in  the  exoeaeof  interval.  On  a  falllDg  river  it  would  be  too  small  by  tbeM 
that  took  place  In  the  exceasof  interval,  andif  the  rise  and  fall  were  equally  rapid,  da 
would  be  no  error  in  the  mean  from  tiiia  aoarce.  The  samo  holds  for  too  small  am  iM>: 
val  with  the  changed  aigns.  On  tbe  stationary  river  there  is  of  course  noeiror,  Kti*, 
slowly  obangiogstM^  it  is  inappreciable.  In  fact,  tbeojily  error  from  error  in tM 
Interval  that,  if  existing  alone,  wonld  not  be  eliminated  m  an  extended  seriit' 
gange  records  Is  tbe  possible  difference  of  interval  between  the  rising  andfiUW 
stages ;  this  must  Im  very  slight,  probably  ronob  within  the  error  of  the  gauge  W*". 
tngs  themselves.    Neverthelesa,  on  account  of  oonipli cations  to  be  menuoiMd,!*! 

■    get  the  time  interval  as  closely  as  posaible.  ^^  r-tf-^f-ilry 

"j.:;itizeo  by  Vj005  It 
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n  'wli&t  baa  preceded,  lh«  gauge  readingtiaa  nimplr  stood  for  the  diaoh»rge  of  tbe 
er  At  Ibe  time  of  Ibat  rending,  and  tbe  equivalent  gauge  heighM  hava  stood  foi 

<  sHme  discharge  at  Ibe  tno  pointa.  It  therefore  folluHB  that  all  tbeerratiofeatDrea 
disebaT^e-gaDge  variation  will  be  reproduced  in  the  gauge  relatloD,  except  in  wo 

■A  tbese  erralic  variationB  are  eiactl;  Himiiiir  at  tbe  two  points.  It  la  important 
mlM'ge  on  tbia  Intter  exception.  All  thut  tbe  gauge  relation  does  in  to  give  differ- 
!«s  in  tbe  disc  barge- cange  telatiouB.  The  Ksage  telationa,  frora  ^ear  to  voar,  maj 
•vl;  (rbange  their  incliDation,  or  from  quo  rine  to  another,  or  rapidly  duniig  a  por- 
a  of  one  nee;  all  no  cdu  say  is  that  if  one  point,  aay  Hermann,  is  niicbangoable,  at 

other,  say  Saint  Charley  the  disc hutge- gauge  relation  has  undergone  the  obaogea 
>wn.  It  is  only  «ben  thu  cbain  of  relatives  ie  connected  v'ith  an  absolute,  that  la, 
^riea  of  dJMcbarge  measoTemenla  that  absolute  conditions  can  be  siven.  In  yeaia 
en  there  are  no  disebarge  meaenrements  on  the  river  tbat  can  be  taken  in  tbe  cbata 
{BDge  relations,  ttia  be«t  that  can  be  done  is  to  take  such  points  as  have  shown  the 
9t  stability  between  other  yean  and  oonslder  them  as  stable. 
rbe  case  taken  bas  been  tbe  aiinpleat  possible,  since  beiiveeu  these  points,  Hermann 
1  8aint  Cfaarlee,  there  are  no  tributaries  to  the  main  river.  When,  however,  we 
aifler  •  case  snch  as  the  BooDville-Bermann  gauge  relation,  It  Is  cooiplioated  by 

<  effect  on  tbe  Hermann  gauge  of  tbe  contributions  of  the  Osagu  and  Gasconade 
era.  If  we  Icnew  tbe  daily  amount  of  this  contribution  it«  equivalent  in  gauge 
gbt  at  Hermann  could  be  subtracted  from  tbe  Hermann  gauge  readioK,  and  we 
nld  tben  have  a  repetition  of  tbe  Hermann-Saint  CUarl«e  problem.  In  defaalt  of 
skDOwledge,  aome  knowledge  of  tbe  general  character  of  the  tribntariee,  snob  as 
>  periods  wlieu  floods  may  be  mostly  expected,  the  probable  duration  of  same,  and 
approximate  estimate  of  t-beir  low-water  discbarge,  will  mostly  enable  ns  to  iden- 
'  tQ«  effect  of  their  contributions  ou  tbe  gauge  relation  which  Inelndes  tbem,  aud 
«e  portions  shown  fVee  ttom  their  effect  are  used  in  determining  the  gange  relatJiNi 
weeo  the  paints;  thongb  here  the  gauge  relation,  instead  of  ropreiientingoqaaldis- 
ti^;ea,  represents  at  tbe  lower  point  IM  disoborge  of  the  upper  plus  tbe  low  water 
>iita^  inflaenoe.    Asasidelasnein  this  work  the  daily  dischaigesof  thetribatariea 

<  at  least  approximately  valued. 

?ke  gauge  relations  having  been  determined  between  all  polnte  and  for  all  years  as 
aratoly  as  possible,  we  may  transfer  disoharge-tjaago  onrves  from  points  where 
ly  bare  been  determined  toother  quite  distant  points,  or  by  the  nse  ot  the  time  In- 
val»  WB  may  plot  measured  discbarges  to  distant  gauges ;  both  ways  are  advisable 
chocks  on  oach  other,  and  all  resnlts  most  check  with  tbe  measured  discharges 
ere  ttiey  have  been  taken.  In  fact,  the  use  of  the  gange  relations  for  the  determl- 
,iou  of  discharge  may  disclose  contnulictioDs  which  necessitate  their  revision.  This 
o  lie  expected,  since  in  the  flist  dednotloa  the  truth  is  clouded  by  tributary  action, 
<K  change  in  the  discharg<;-gaage  relation,  aod  sudden  erratic  variation  of  discharge 
range,  and  it  is  only  when  it  bos  met  the  tests  tbat  we  can  feel  satisfied  that  tue 
ht  valaea  have  been  assigned  to  these  causes  of  divergence, 
'inally,  when  tbe  discharge-gange  corvee  have  been  establlslied  at  tbe  prominent 
nts,  the  ooaling  off  tbe  discbarge  correapondiDg  to  the  gange  reading  for  every  day 
the  year  is  only  a  meobaolcal  proceie. 
The  following  is  work  tbat  has  been  dons  in  tbelineofstndy  of  thedata: 

PLOTTINO  AXD  6TUDT  Ot  OAUGK  KKLilTIOHB. 

aennaan-Saint  Charles,  1S79  to  1883  and  1884. 
>dar  Hid  Jefferson  City-Hermann,  1878  to  1^82. 
SooDTille-HBrmaTia,  1874  to  1879,  aud  1881  to  1882. 
Eansaa  City-Lexington,  1875  to  1881. 
Fort  Lbbt  en  worth-Kansas  City,  1875  to  1870. 
Leaveuvrorth-Kansas  City.  1881  to  1885. 
titchison-Kansas  City,  1880  to  1885. 
Llchisoa-Leaveuworth,  1879  to  1885. 

DISCHAJtaX-QAUOX  RSLATIOHB, 

rhe  final  onrve  at  Saint  Charles,  IVom  measurements  of  1879,  was  determined  i  this 
rve  was  also  transferred  to  Hermann  by  gange  relation,  and  dischargesforeacn  day 
im  1873  to  1819  were  scaled  fVom  samo,  and  mean  monthly  aud  yearly  discharge,  In 
bic  feet  per  second,  made  an. 

rhe  Kansas  City  measured  diecbargos  of  1663and  tbe  Atchison  measured  dlsohargea 
1882  wore  plotted  to  tbe  Kansas  City,  Leikven worth,  and  Atchison  gauges,  but  final 
rves  have  not  yet  been  determined. 

Tory  reqiectfally,  yonr  obedient  servant, 

Jakss  a.  Siodor, 

Pixat  Lieut.  T.  A.  Binooah, 

Cprpj  nf  EttginetT*,  u.  S.  A., 

Sia-ttarg  MiMouri  Biver  ComtnitHoa. 
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Appendix  A  5. 

BKTOBT  or   Ult.  A.   B.   BIAIBDBLL,  ASSISTAMT  BKOIlfKEK. 

HI930UBI  BivKR  CommaiM, 
SaM  Lant,  Mo.,  JiUj  ft,  ISBG. 

liiKUTXNAKT ;  I  hkvo  the  honor  very  rMpMtrullj  to  preaeot  the  foUoving  r«p>t 
OD  the  iiiapection  of  the  UiaBouii  liTenrater-gansmuade  nndarjonidiRotin'- 
Hfty  iMt. 

On  the  l!>tb  of  tho  monlh,  io  eompsa;  with  Mr.  James  A.  Seddon,  I  proceadcdl* 
Slons  City,  Iowa,  iatpecting  BDd  t«stiDf[  each  ^oge  in  aaoci     '       '  "      ' 

Tiir  as  HennaDD,  and  retunied  to  this  offlce  ou  the  13th  of  Ji 

By  Tonr  diretitioD  oew  wire-cable  eaoKea  wore  cstiiblished  od  all  the  btidga  «f  i 

..__  .___._j  !!_.... . -char     ■      ■"'  '  ■       -.    - 


er,  located  directly  over  the  tnaiaefaaQnel.    The:wgive  maoh  moreaccoiMe 

oi  (li«  actoal  stage  of  the  river  than  any  Ki^i'S"  along  tlie  baak  cao  eive.    k  docnf 

tioD  and  drawing  of  one  of  tbeeo  gangea  will  bo  fouDdat  the  eod  of  this  report 

A.  tabDiaiedetatcmeDt  laalMt^voD,  which  shows,  quite iu  detail,  tho  reaallsollli 
teela,  heights  of  lenis  above  Saiat  Loiiis  diroctrix,  &c. 

SIOUX  cnr. 

This  Is  a  vertical  Range  of  oah,  spiked  od  a  pile  at  the  month  of  Perry  Cteoh.  Iti 
well  dieltered  froni  :itjury  by  ice  oc  drift,  bat  its  location  is  not  a  n*"*^  aan. 

Perry  Creek  Is  a  Darrow  Btream  and  drains  qai(«  a  lani^sectioaof  the  city,  aadte 
lug  raios  ia  eabject  to  eoddou  rises,  at  which  times  iho  reading  on  the  gao^e  *^ 
possibly  be  greater  by  n  foot  than  the  actual  height  of  water  in  the  river. 

IreoommeDd  that  a  new  inclined  gauge  be  established  below  the  month e(A 

H.  E.  O'Brien,  a  yonng  clerk  In  a  notion  store,  is  the  observer,  and  appeals  to  i 
eoDsaientiona  in  tlie  dtsohnrge  of  his  duties. 


The  only  gange  fonnd  here  was  on  a  wtait«-oak  pile,  graduated  by  Dsils  drivniM 
It,  located  at  the  month  of  an  opun  sewer,  abont  700  feet  above  the  brid^. 

A  wire  gauge  had  previously  been  established  on  tho  bridge,  bat  bad  been 
and  not  replaced. 

As  the  standani  form  of  wire-cable  caoge  adopt«d  by  yon  bad  not  been  reeMin 
at  the  dale  of  onr  inspection,  we  placed  an  annealed  iron  wico  gauge  on  the  bndj)) 
We  directed  tbe  observer,  who  bad  lu  his  possession  an  extra  gaugir^rod,  assooiM 
the  standard,  gango  anivod  to  place  it  so  as  tn  road  the  same.  This  he  Iutsdone,a4 
tbe  readings  of  tho  two  ganges  have  since  been  iinifoim. 

Theobserverls  J.  Pearson,  bridge  watchman,  aiMher  loquacioos  bntacarefiilul 
painstaking  man. 

The  bridge  is  being  entirely  renewed,  both  sapor  and  sub  atnictore,  andwiUpnb- 

•^'--belihiahedinSoptouiber,  IdeT.    Th-'^-' <-— '-'-i >--=-■ ^". ^ 

it  lower  than  that  of  tho  present  oi 

PLATT8MOUTH. 

There  are  two  vertical  ganges  hero,  nailed  on  piles,  ashortdistanoeaboTetbeMii 
street  of  tho  city — one  established  by  the  Signal  Service  Mid  one  belonging  lotts 
Commission.  The  latter  reads  only  lotC  and  leans  badly  in  two  directions,  and  rs^ 
fn^  on  it  had  been  discontintieu  since  Jannary  3,  ltM6,  tbe  Signal  Service  g*^ 
being  sabstitnled. 

Tho  zeros  on  the  two  ganees  are  nearly  the  same— difference,  0.26  feet. 

A  standard  wire-cable  gaago  was  established  on  tbe  high  bndgo,  a  mile  below  11* 
cily,  and  tho  readings  are  taken  daily  on  both  gangea. 

The  observer  is  H.  B.  Burgess,  an  Episcopal  clergyman  and  Signal  Serri 
or  his  son,  either  of  whom  is  entirely  trnstwoithy. 

NBBIUSKA  CITT. 


>r  washes  away  the  earth  tamping  on  ooch  side  of  nie  guage. 

:jii7e:b,' Goodie 
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H-oalil  neommend  that  Mme  expense  sboald  be  gone  iato  to  drain  the  water  from 

I  binds  aw»T  ^sa  the  gauge. 

>bBorver ia T.  E.  Wooster,coadaotoro( tniiiBcroesingtbotrsDBfer-boaU,«teUAbl* 

BSOWNVILU. 

liis  is  A  Terticul  ganf;e,  nailed  to  a  pile  at  moiitli  of  drain  from  high  blnff.    It  ia 

II  protected  from  ice  and  drift,  nod  records  the  higher  stagrs  of  water  quite  oo- 
'atoly.  It  is  not  ostaoded  Iwlon-  a  14-foot  readiDg  on  account  of  the  shaltowneea 
the  water, auil  frequently  theabeerrerinoblifced  to  diKasnisll  cliauDcl  through  a 
-row  shoru-bar  to  get  water  lo  the  gauge.  Below  14  feet  be  in  obliged  to  dm  a  t«ni- 
-ar;  gauge:,  ottnobed  to  a  post  on  toe  edge  of  the  bar  and  set  frotu  the  other  ganga 
thu  water  snrfiice. 

cBD  recommend  no  better  site  for  the  gauge,  bat  would  advise  putting  in  a  dioap 
lined  gangs  at  next  low-water  season.  • 

)l)serTer  is  W.  IL  White,  «  gnosmith,  and  a  thoroughly  reliable  man. 

WHITK  ClODD. 

rhifl  ia  »  Tortical  gango,  In  two  aeotions,  of  10  feet  each,  graduated  b;  directrix 

rks:  a  pormaueol  high-water  one,  nailed  to  a  stroog  pile  of  an  old  ferry  lordiug, 

icli  the  observer  oms  whenever  he  can,  even  by  ditchiug  throitch  a  email  •bore> 

:,  get  water  to  it.    lie  is  (teqaently  obliged  to  measure  down  to  tlie  water  sarUce 

m  tbe426-font  mark.    lu  low  water  he  nses  a  temporary  gauge,  plitcednear  the  higb- 

ler  one,  attached  to  a  post  or  pile  and  set  by  water  *uAa«e. 

.  H'onld  recommend  a  now  cheap  inclined  gaoge  to  be  placed  here. 

>I)t)erTer  George  W.  WestfiUl,  manager  of  ferry-boat,  &«.,  ia  a  mom  than  ordinarUf 

vful  and  painstahing  man, 

SAINT  JOSEPH. 

rhiagange,  a  vortical  ono,  Is  placed  In  an  anglo  of  the  pivot-pier  of  the  bridge.  It 
nell  prolfcted,  but  on  account  of  its  location  its  readings  muxt  necessarily  lie  made 
•ru  nriesa  inaccurate  from  the  obstruction  the  pier  cauiies  to  the  free  passage  of  the 

K  standard  wire-cable  fritnge  has  been  placed  on  the  bridge  over  the  main  ohannel 

A  on  the  draw-span.     Keadlocs  are  continued  from  both  gaugis. 

>luerver  W.  II.  B.  Jackson,  bHdge-toll  collector,  is  au  iatelligout  and  consclentiona 


Fhis  gange  is  on  the  npper  draw-rest  of  the  bridge,  and  can  only  bo  roaohed  by  m 

at.    The  current  is  very  rapid  and  the  eddying  raovcmeot  of  the  water  is  very  no- 

leable.    I  do  not  think  that  it  is  poEeible  for  the  observor  to  rcud  the  gauge  as  near 

two-tenths,  or  peiliapa  more,  for  actual  water  sarfaco. 

K  standard  wire-oablo  gauge  was  put  in  on  tho  drnw-sp.'kn  ovor  tho  main  channeL 

Both  here  and  at  Saint  Joseph  Mr.  6.  W.  Fox,  and  his  assistant,  Mr.  Meredith,  pot 

'  the  cable  gauges. 

Obsorrer  o.  U.  McCracken,  bridge  watchman,  is  satisfactory  in  discharge  ol  liis 

ifk. 

LBAVEJ4WOR11I. 


... d  has  been  broken  ofti  and 

«mporary  expedient  was  adopted  by  uuilJns  a  2-inch  graduated  pine  plank  on  a 
Terent  elope  to  the  gauge  at  its  lower  end,  and  even  then  another  temporary  ganga 
■  to  be  used  for  stages  bolow  the  2i  foot  mark. 

The  gange  is  la  bad  condition,  not  being ''  tmo"  in  any  direction.    The  wood  U 
tted  in  several  places,  nud  the  rains  have  washed  gnllies  on  each  side  of  it. 
Steamboata,  in  using  it  as  a  convenient  hitching- post,  have  also  cootribnted  to  Its 
stmction.     This  being  a  Tery_  important  gauge  in  tho  oalouiatiaus  on  physical  data 
ould  receive  a  thorough  repair  or  perhaps  entlru  renewal. 
OhaerrerCbarlevDIU,  anes-sergeantofSlgnal  Service,  is  not  entirely  satiafiivlury. 
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rOKT  UUTEMWOBTD. 

At  tbU  doIdI  is  one  of  the  oldest  avigta  on  the  river,  eatkbUihed  under  Um  dirai 
tlou  of  Col.  W.  E.  Morrill,  United  State*  Englaeera,  in  couMetton  with  the  Mnla 
sippf  Kiver  gAagea  iu  ItJTl. 

It  iaio  two  Btwliont:  K  high-water  peroikDeBt-Beetioik  bolted  t«  th«  vettiol  nxl 
and  a  very  temponry  eeotioD  (inclined)  for  low  water.  The  latter  is  in  very  bad  n 
]>air,  iahept  up  entiralT  by  tbe  Dbeerrer  with  tbefewfaoilltiMbo  has  at  hiadi^oai] 
auil  I  would  not  regard  it  aa  very  aoonrate. 

The  reports  are  seat  regularly  to  the  United  States  Engineer  oflloer  at  Tlcksbnrg 

The  gange  was  not  teatod  by  me. 

By  your  direction  a  standard  cable  gauge-  was  plaeed  od  the  Leaveawotth  Brid^ 
abnnt  slxmileeabovetbecity,  over  the  eteamboat  channel,  and  gndnated  to  dimetni 

Obaerver  Heury  Hoasett,  bridge  snperintendent,  appears  to  be  entirety  troMirmtfaj 

KASOAB  crrr. 

Thisgaageia  an  the  opperdraw-restof  the  bridge  and  was  reeently  replaced.  Tb 
rest  iHagreatubstraotioa  tothe  ftoe  passageof  the  water,  csosiog  " edditn and boiV 
and  the  ii^iliugs  nf  the  gauge  do  not  give  the  true  height  of  wator  surfaos. 


A  ataiidard  cable  gangs  was  placed  on  the  draw-span  over  the  channel,  and  read 

lis  are  contJQiied  from  Liotb  nugea. 

Observer  F.  D.  Smith  ia  well  reoonunended  as  a  careful  man.    His  ocaapatioo  ii 


iiied  from 
bridge  agent. 


The  ganges  here  were  not  In  a  very  satis^tory  condition.  A  high-water  gao^ 
was  found  at  foot  of  the  main  street,  leading  t«  the  river,  fastened  on  the  faoe  of  i 
i>ck  culvert,  which  spana  a  creek,  gradaated  from  6  feet  to  2i  feet. 


In  front  of  the  gauge,  extending  out  aiwat  75  feet,  is  a  shore  bar.  From  ila  loca- 
tion I  do  not  thinkaay  careful  calonlatione  ouf^ht  to  be  based  on  this  gan^readizig. 

Over  half  a  mile  below,  near  the  ferry  landing,  is  the  low-water  sloping  gangr  oi 
2-iiich  plank  on  edge,  which  can  only  be  oalled  temporary,  asit  ieUabletobBdeatrojed 
by  drift.     It  is  graduated  from  S  feet  to  3  feet  above  low  water. 

These  two  gangee  wore  established  from  different  bench-marks,  and  in  ninning  tim 
careful  lines  of  levels  between  the  beuchee  we  found  a  discrepancy  in  the  pablulinl 
elevations  of  +  ff.UB  iu  B.  H.  No.  189. 

Deeming  it  impossible  to  correlate  the  readinga  of  these  twoganges,  we  eatabliibcd 
a  sloping  gauge  for  high  water,  located  IOC  above  the  low- water  one,  graduated  fioiD 
5  f«et  upwards. 

It  consists  of  6''xO"  whitepine  timber  set  on  6" x 8"  poets,  firmly  annk;  earth  vrU 
tamped  and  moderately  well  riprap ped  with  stone.  It  nasthesame.suiro  aa  the  low- 
water  gauge,  and  its  readings  nave  been  satisfactory. 

The  new  gauge,  although  cheaply  made,  I  esteem  a  very  good  one;  it  will  nxjaiie, 
however,  attention  te  prevent  the  eorfaoe  water  ttonx  nnderinlwing  it,  and  tha  th« 
regnlar  observer  can  rmdlly  do. 

I  would  recommend  that  this  gange  be  either  extended  to  low-water  mark  was 
entire  new  one  be  mode  (the  latter  preferable). 

Observer  Newton  Qibson,  omnibna  driver,  is  an  unosnally  intelligent  man. 


This  is  a  very  well  built  Inclined  masonry  gange,  and  is  correct  witiiin  the  limits  of 
accuracy  of  reading.  The  iron  bar  on  the  wooden  beam  is  somewhat  uneven,  proba- 
bly  dne  to  eipausiou,  but  not  snfBoiently  so  to  need  repair.    The  location,  alUDMeb 


This  is  also  a  masonry  inclined  gange.  In  good  order,  bnt  nnfortnnately  localedit 
tbe  present  time,  aa  a  narrow  shore-bar  is  formed  in  front  of  it,  necessitating  ftnqiuti 
dit«DiDg  to  get  the  water  to  the  gange. 

In  lower  stages  of  water  a  temporary  gauge,  nailed  to  a  post  or  log,  haa  to  be  » 
■orted  to. 

Obeurver  J.  N,  Carson,  railroad  station  agents  appears  1«  be  a  oarefhl  bml  j 


.yGooj,;le 
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GIABOOW. 

This  If  as  fbnnil  to  be  a  oonntMbBlaneed  iroD-wire  gauge  on  the  nortb  side  of  tlifl  rirer 

id  OD  tbe  firet  deck-span  approached  from  the  south.    Tbe  gangs  wire  is  No.  10,  B. 

'.  G.,  and  a  weight  of  tbixt;  ponnda  waa  attached  to  it.    It  was  foaud  raasooably 

'irect;  but  its  locatiou  is  Bach  that  daiiag  the  lower  stages  of  wat«r  the  bar  beoouet 

itirely  dry  Dndereeath  it. 

The  gauge  is  fat  ftom  the  main  ohanael,  and  tbe  odIv  reaaon  For  placing  it  there 

'Old  have  been  to  keep  the  ooonterpolBe  oc  gsage-weight  out  of  the  way  of  paaiing 

i-aMboata. 

Id  low  water  tbe  observer  adopted  the  expedient  of  lowering  a  weight  from  a  sheave 

I  the  top  chord  of  the  bridge. 

A.  standard  wire-cablo  gaage  waa  placed  over  the  main  ohannel,  and  iltowed  a  differ- 

ice  of  .03U  in  height  of  water  surface  from  that  given  by  the  old  gangs. 

Observer  Aris  B.  Sherwood,  bridge  attendant,  Is  entirely  aatisfaotary. 


Thia  gauge,  althoagh  foaod  to  be  in  very  good  order,  and  nearly  correct  aa  regard* 
i  zero,  ta  open  to  the  same  objections  which  obtains  to  all  gauges  which  are  attached 
dr»w-fe«ts  or  any  other  obstruction  to  the  tn«  passage  of  water. 
A  standard  cable  gauge  was  established  over  tbe  main  channel  on  the  draw-span 
'  the  bridee,  and  readings  on  both  ganges  ordered  to  t»e  oontinoed,  in  order  to  nol« 
le  probable  error  of  the  vertical  gauge. 
Obaarrer  C.  Bandecker,  watchman  on  the  bridge,  is  birly  competent, 

/KFVKBSON  CITY, 

The  Kangeehere  are  not  very  satisfactory,    Thehlgb-watergangeiaon  thefaceof  a 

dlroad  onlvcrt,  Bpanning  a  good-siied  creek,  and  its  readings,  when  the  creek  la  high, 

innot  give  the  tme  height  of  water  in  theriver.    The  low- water  gauge  ts  a  temporary 

oping  one,  located  about  l,HOO  feet  above.     It  has  served  its  purpose  very  well  and 

vbably  will  remain  until  next  winter,  but  no  absolute  connection  between  the  two 

lugea  can  be  made  at  dIB'erent  stages  of  water. 

It  is  recommended  that  a  new  intmned  gauge  be  placed  in  the  locality  of  the  low- 

ater  one  at  an  early  day. 

Observer  D.  W.  Sogers,  collector  on  ferry-boat,  appears  to  bo  a  very  oouscientions 


This  is  a  SignalServioe^nge,  reoelving  no  attention  except  that  given  it  by  its  ob- 
iTver,  Ur.  Hauahnnd.  It  u  made  of  3-inah  plank  on  edge,  aod  nailed  to  small  posts, 
'.  is  quite  well  protected  by  Irirge  rocks,  or  it  would  have  been  swept  out  by  loo  oc 
rift.  Tbe  lower  end  has  i>een  repeatedly  broken  oEF  and  been  replaooil  by  the  observer. 
H  this  g^nge  has  proven  of  benefit  in  investigation  of  physical  data,  it  is  reoom- 
lended  that  a  permanent  inclined  gauge  be  established  here. 


Hiri  Biver  bridges.  It  was  not  inspeeted,  but  the  otMervej^  J.  S,  Hill,  bridge  watch- 
■an,  a  very  careful  andintelliirantman,  reports  that  he  has  kept  a  mark  on  the  gnard- 
lil  of  the  bridge  which  would  show  any  variation  in  the  length  of  the  cable,  and 
tiat  no  appreciable  difference  c      ~      ~ 


DESCRIPTION  OF  BTAKOARD  WIRE-CaBLB-BRlDflK  GAUQB. 

ia  a  very  simple  gauge,  as  the  sketoli  herewith  shows,  and  probably  the  most 
I  of  all  the  gauges  on  the  river. 


This 

The  component  parts  are  a  deeply  grooved  iron  sheave  with  a  lag  screw  and  waah- 
ra  to  fasten  it  to  a  stringer,  guard-rail  end  of  tie,  or  any  convenient  timl>er ;  a  aof- 
cient  length  of  best  Swedish  iron  wire  saah  cable  of  1  inch  diameter,  running  over 
lie  sheave,  to  one  end  of  which  is  fastened  a  weight  varying  with  tbe  length  of  the 
ord,  generally  a  window-sash  weight  of  14  to  16  pounds,  and  to  the  othrr  end  is  al- 
iched  an  iron  handle  with  an  index  cross-piece  and  a  tunibuckle  and  lock-nnt  for 
kking  up  any  stretch  that  may  ensne  from  long  nse  of  the  gauge.    Next  is  a  prop. 


rly  gradnaled  gauge-cod  fastened  horizontally  to  the  same  slringer  or  guard-rail  thi 
he  sheave  is  attached  to,  with  Its  eero  properly  placed.  In  making  an  observation 
be  observer  simplylowerstha  weight  nntil  it  touches  the  water  and  takes  hisreiiiUtig. 
The  contact  with  the  water  anrfaoe  can  be  made  quite  accurately,  espeoially  if  tht 
Bncaita  a  shadow  from  the  weight,  ^—^  ■ 
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Ailer  the  reBding  !■  tnkpu  tbe  obsetver  walks  bftckwiUitb««nt)r«liD»«ndireig1it 
until  tbe  latter  is  aufflcii'tit If  liigb  tobuoutof  the  way  of  pusiiigst«Miib(i«laornn(tl 
It  lanp  to  the  bottom  cbord  of  tlie  bridge  ancl  secureii  the  bandle  to  a  spike  or  Ma|>ia 
•nd  looki  it  thereto,  if  he  de«iua  it  DeccF.Buiy. 

It  was  at  flnt  thonght  that  the  size  of  the  cable  (l-inch)  wonld  pTKent  too  Kicat  a 
wind  surface,  but  it  has  beea  found  tbiit,  eveo  iu  quit«  heavj  wiuda,  it  doea  uot 
become  enooKh  carved  lo  vitiate  an  observation. 

It  is  also  fonad  that  the  cahlp,  while  it  is  macb  strooger  and  more  durable  tlian 
iron  or  other  wire,  does  not  stretch,  except  to  a  ver;  small  extent,  nuder  the  conliuunl 
strain  of  aheav;  weight. 

Terf  respeotfntlf ,  TOur  ohrdieut  servant, 

A.  H.  Blaisdrlx, 
.Juijtaat  Smgimccr, 
Lieut.  T.  A.  Binohah, 

Cvrpi  of  Efginten, 

SeerrUlTy  Miuaari  Steer  Commiuion. 
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Appendix  Ad,  showing  stages  of  the  Missouri  Girer,&omSaJ 
Ho.,  to  Fort  Pierre,  Dak.,  compiled  from  miacellaDeotia  a 
gauge  records,  Iwtween  1872  and  1885,  was  priut«d  iu  Hoiu 
"So.  28,  Fortv-uiuth  Congress,  second  session,  and  is  hero 
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Appendii  a  7. 

xkpout  oi  tirst  ueutekant  t.  a.  bixouau,  cobps  of  KNoniEEBS. 

Missouri  River  CoMxisdioM, 

5iiiiit  L<nii»,  M«.,  April  1,  ISSG. 

Sir:  In  counection  witli  the  Harv«y  of  the  MiBMtnri  River,  noir  under  way,  bf 
direction  of  tbe  ComraiBsion,  qnostioD  aroee  as  to  tbe  reliabiliCy  of  the  elevations  ds- 
tenniDed  in  past  years;  beoaDsethe  instruments  used  had  been  wye  levels  with  New 
Tork  rods,  whereas  the  so-called  "  precise"  leveling  of  tbe  Mississippi  River  Com- 
niittlon  bad  been  done  with  Kera  instrnment-s  and  self-readiDg  rods.  Tbe  Coast  »ad 
Geodetiu  Sarvsy  people,  who  are  engaged  ajioii  a  trantcoutinental  line  of  levelH,  have 
advanced  as  far  yteat  of  Saint  Louis  as  Etiah,  Mo.,  a  etatioo  od  tbe  Mi&soari  Piiciflo 
Railroad.  For  nearly  30  mites  (from  Sontb  Point  to  Etiah)  th^ir  line  lies  along  tha 
right  bank  of  the  Missonri  Biver  where  there  are  many  of  the  U.  S.  E.  beDoh-marbs. 

It  was  deemed  best  to  send  n  party  into  the  deld  to  level  over  this  2ll  miles  for  two 

(1)  By  connecting  the  U.  S.  E.aodC.S.  beDcb-niarkstogetftofaeckoDonrowneleva- 

(3)  To  determine  how  closely  to  K  line  of  "  precise  "  levels  » line  can  be  ran  with 
a  wye  level,  the  Coast  Survey  method  and  that  of  tbe  M.  B.  C.  being  substantially 
the  same. 

The  party  started  Febmary  S,  and  retnmed  March  6.  Tbe  work  cost  $365,  not  in- 
cloding  salaries  of  assistant  engineer  and  Todman,  who  were  taken  from  the  office 
force.    Mr.  Warren's  report  ia  appended. 

While  tlie  party  was  alisent  in  the  Qeld  it  was  discovered  that  P.  B.  U.  t3,or  the 
Hiisiflsippi  River  Commission,  at  the  montli  of  the  Miasonri  River,  On  which  all  the 
U.S.E.  elevations  depend,  had  not  been  finally  determined  when  elevations  were 

Erinted.     Taking  Ihu  Jignres  given  in  Uiasisaippi  River  Commission  Aonnal  Report 
•rlB83,  the  correction  to  be  applied  to  all  oor  elevations  is  -t- 0'.341. 
TIhi  accnmpanyiiig  diagrams  wei«  prepared  by  my  direction  to  illaBtrat«  different 
methods  of  compariHOn. 

Referring  to  siicet  I  and  rsnrding  the  eounections  between  the  U.  S.  E.  and  C.  8, 
beochea,  as  accomplished  wilbont  error,  oolnmn  31  gives  the  differences  between  our 
coneotsd  elevations  and  tbe  Coast  Sorvsy  elevations  foe  the  same  bouch-marks. 

10""  y/  diet,  in  kitometere  (or0'.041€31  V  diet,  in  miles) 

{■the  limit  of  discrepancy  allowed  in  the  Lake  Survey  (see  Prof.  Pap.  Corps  of  En- 
gineen.  No.  24,  p.  598). 

In  the  inatnietions  for  precise  levelinsi  prepared  by  Mr.  L.  L.  Wbeoltrr,  nnder  tbe 
directioDof  General  ComBtockfReportChief  of  Engineers  for  1880,  p.  S433),  the  limit 
trfaQowkble  discrepancy  was  given  as 

Sf""  -J  dist.  io  kilometers  (or  COiMSl  -J  disl.  in  miles.) 

IntbeAnnnal  Report  Misainippi  River  Commission  for  1683,  p.  143,  willbefbnnd  the 
dednetlon,  by  Mr.  L.  L.  Wheeler,  that  cumulative  errors  are  "  nearly  if  not  qnlte  pro- 
portional to  the  distance  leveled,  instead  of  the  Vdist." 

In  Appendix  11,  Coast  Snrvey  Report  for  1883,  p.  5^,  isfonnd  the  following  note; 

"  Witit  respect  to  toveling  of  precision  executed  of  late  years  in  Enrone,  in  tbe 
opinion  of  the  Geodetic  Association  a  probable  error  in  the  resalting  difference  ct 
height  MS  large'  as  J^  3  ■°'°  per  kilamoter  (0'.0IS84  per  mile)  may  still  be  tolerated, 
batone  of  ^1^5'""  (l/.OQMper  nite)  wonld  be  considered  as  surpassing  an  allowable 
limit.  A  value  of  i  3  ■»"■  (0". 01056  per  mile)  mav  be  considered  to  represent  a  fair 
meanm,  and  one  of  ^  1  ■°"  ((}'.0053»  per  mile)  a  measure  of  high  precision." 

The  severest  of  these  limits  is  the  second  given,  which  is  tbe  one  adopted  by  tbs 
Mississippi  River  Commission, 

Applying  these  tests  to  oolnmn  31,  we  Und  that  all  bnt  one  of  the  differences  ore 
within  tbe  eeverest  limit. 

Since  tbe  U.  S.  E.  levels  were  carried  down  the  river  Aom  Sioax  City,  differenoes 
shown  in  colamn  'l\.  are  qnit«  ontisfactory. 

There  is  one  difference  tliat  'iocs  not  fall  In  line,  bnt  nnoertainty  exists  as  to  tho 
exact  bench-mark  in  this  cuse. 

It  seema  as  if  a  constant  error  Bppe.ircd  in  these  differences  as  (her  stend.  Thit 
liiiilinl  !■  not  yot  aaHi&otorily  explaiued.    It  may  Bevar  b«,  bat  tt  ifl  pnpoMd  tO 
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look  Into  the  mBtt«r  catefollr.  P.  B.  M.  12,  ftbore  refemd  to,  will  be  i^iumned, 
tMt  laveU  will  be  run,  tbs  original  notM  will  be  re-ezkmiDed  *iid  oompated,  Ae. 

All  the  DOtee  of  the  IJ.  8.  E.  levels  h»Te  been  examined  b;  Mr.  L.  L.  Wbeelei,  who 
reported  that  tbe;  werenot  eoeceptible  of  mBthematicaldiacoanoa,  becAoee  tbe  Mielli- 
ods  followed  exoladed  iadependeoce  in  cheeking.     Hia  report*  MB  appended. 

This  U  nnfortiuiBte ;  bnl  the  method  was  one  adopted  neeeeeari^  by  fftrea  of  nr^ 
GiiniBtanoee,  and,  oa  ahown  abore,  has  been  prodnotiTeaf  very  good  reenlta.  Altboogb 
the  noteBcanoot  be  diaotUMd,  theMreanltaaTecertainl;  entitled  to  fall  credit  imlHa 
dieproved  in  Aitare. 

All  that  la  iBimediately  oeoeMary  ia  to  correct  oar  printed  list  for  ao  anor  fill  wliieb 
tbe  IT.  S.  E.  Department  u  not  iMponaible. 

Now,  aa  to  the  aeeond  point  to  be  determioed,  we  bave  tbe  foUowing  fiteti : 

(1)  Tbe  "loop"  agreed  with  tbe  Coast  Sarrey  line  Mid  iutelf  within  V.OIl  otw  tbe 
entire  dietanoe,  both  ap  Mid  down,  of  40  miles.    This  is  within  tbe  eevenM  llaiigiRO 

(3)  Thegreateat  diffeienoe  of  the  mean  (oreheoked)  line  (h)Di  tbe  Coast  Surrey  vh 
iy.if£t,  which  occurred  in  a  distance  of  about  S3  milee.    This  is  also  within  tbe  aererMl 

(3)  The  greatest  difference  between  the  1886  and  C.  S.  line  anywhere  was  ff-iCialgo 
witbiu  the  severest  limit. 

All  this  Is  a  very  good  showing  tot  the  wye  level,  and  serves  to  increase  conGd«Dca 
in  tbe  work  done  by  it  nnder  wltat  may  be  called  the  MiSHoari  River  method. 

It  is  believed  that  nootber  lines  of  levels  so  esteosive  have  been  run  wilh  theio- 
called  "ordinary  "instmments,  nor  any  linra  dona  .with  wye  levels  subjected  to  mch 
miuut«  snd  detailed  care  in  thense  of  instiament  and  rod  and  in  methods  of  obasm- 
tiou.  Fnll  details  of  methods  were  given  in  report  of  eeoondarj  triangnlatiDu.ditid 
March  r,  1863. 

It  is  to  be  noted,  also,  that  oonditions  of  weatber  were  very  nnfavorable  when  Om 
coiuparison  was  made,  as  Ur.  Warren  explains  in  bis  report. 

Auaiu,  with  proof se  levels,  properly  oond noted,  work  is  done  only  for  an  honrnrN 
hi  tbe  tuoming  and  anulber  boar  or  so  in  the  evening,  while  this  compariMn  >m 
mivlo  by  steady  work  all  day  when  weather  permitted. 

Wehave,  then,  veiy  good  reasonto  abide  by  oarelevations  as  at  present  determiBcd, 
nntcsa,  as  before  remarked,  futnre  checks  discover  mateiial  errors. 

But  all  this  is  by  no  means  an  argamontagainatpreeise  levels;  merelyan  argnmecl 
Bgiiinat  discrediting  those  already  determined  on  the  Uissonri  Eiver  and  to  Jnpltc* 
which  will  co«t  a  large  amonnt  of  money. 

Tbe  following  table  xbows  the  resnlls  obtained  by  the  levels  slready  mn  fnmi  tb 
mouth  of  the  tlvet  to  Pierre,  Dak.,  a  total  dlstaiioe  of  I,t7U.7  miles. 


(SioaiClty,Io«s-LeilDclan.Ua. 

I     Klv«r 

fort  Raudill,  Dsk.'SioBi  City. 

llBno,  D^-i-o'n  B^ndidl'ttak'! 
Uppu  UiwnrI  Rlvar  (ODnUnu- 


IliJii 

illlii 


r  allowable  by  the  severest  t«Bt,  vie:  TbaXd 

B»"  V  dist.  in  kllometera  (or  0.021  V  dist.  in  miles). 
It  may  be  objected  that  this  test  cannot  be  applied  to  levels  rnn  as  tbe  Uiasotn 
lUver levels  were  run.  This  is  a  fair  objection;  hnt  as  the  fiTst  line  and  its  <1ie» 
were  never  at  any  time  farther  apart  thin  indicated  in  oolnmu  6,  the  applicatioorf 
the  test  shows  the  degrueof  care  with  which  tbe  line  was  run;  aod  it  has  ueen  henr-* 
shown  that  the  elevations  as  tbey'stand  are  wurLby  of  credit,  aitbongb  not  susoepti' 
bleof  dlsoosslon. 

Very  respectfully,  yonr  obedient  servant, 

Thko.  a.  Bingbam, 


iSij.  C.  B.  Sitter, 

Otrpi  tf  Snginitn,  U.8.A., 


Stett.Mtf.  1 
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Bib:  IhftTB  tbe  honor  to  leport  that  I  have  ezamineil  the  notaa  of  the  iDTelsaloDg 
tbeUUsoari  River  from  Sioox  City  to  the  month  of  tbe  rivet. 

!  Had  that,  ou  each  of  the  four  Beotiona,  into  which  the  work  was  divided,  the  ter- 
ininal  differeDces  betne«D  tbe  two  lines  of  levels  were  very  sninll.  In  fiust  maoh  aiiiAller 
rhan  inniif  of  tbe  diffeieucea  arising  between  sncoeeaive  bench-marks.  It  Is  evident 
fruui  ihe  Dotea  that  a  partial  adjustment  between  the  two  lines  of  levels  baa  been  made 
ia  tbe  field,  and  that  ibe  two  moasuremento  are  not  entirely  iodependcnt  un  that  ao- 

I  submit  herewith  two  sample  tables,  tbe  first  of  which  wonld  give  as  good  an  idea 
of  tbe  prccisiuD  of  the  work  as  can  beoblained,  but  would  indicate  gmater  precision 
tbHD  tbe  wurk  posBssses  on  acconut  of  tbe  partial  ailjastiueut  which  bas  taken  place, 
lucase  that  it  was  desired  to  pnblish  the  data  tbe  second  form  shonld  lie  used,  and 
elevations  with  refereuctf  to  tbe  Saint  Louis  City  directrix  given.  It  would  require 
reiy  lUlle  labor  to  make  the  drst'table,  but  it  wnnid  have  the  disadvantage  of  not 
lieing  finally  of  uinch  use.  Tbe  second  form  would  require  about  twice  tbe  labor  of 
tbe  first. 

In  regard  to  a  recom nutation  of  the  nolei,  the  value  of  sncb  recompntation  eonld 
only  lie  known  after  it  had  been  made.  I  have  noticed,  in  looking  over  the  notes,  a 
few  small  errors  of  computation,  but  none  that  would  materially  change  the  eleva- 
tions. Id  one  iastance,  however,  J  noticed  a  discrepancy  of  five  feet  between  tbe  two 
linea  of  levels  for  wbii:Ii  uo  explanation  ap]>ear8  iu  the  uotas. 
Very  respectfully,  youi  obedient  servant, 

L.  L.  Wbbrlrr, 
.^Mistaat  Enfi»ear, 
First  Lient.  T,  A.  BiNQHAif, 

Corpi  of  Kngiuten  U.  S.  A., 
Beorttarg  Miuotri  Bien-  C'oiKaiuaion, 


Bncb-mwk*. 

ElevilioM. 

First  tiavntlnn. 

Sef  ciDil  eleTsUoo. 

°&r' 

First  pstty. 

Second  party. 

beach.m>rki. 

•«.^ 

Difference  of  sIcTitlon. 

^ 

yirst  party. 

Seoooa  party 

M«n. 

Loui.dir.arii. 

Pvtisl. 

Tot.1. 

Officb  Mississippi  River  Comuibbion, 

Saint  LouU,  Uo.,  Mwreti,  4,  1886. 
But:  Ihavajhe  honor  to  report  that  I  have  examined  tbe  notes  of  tbe  levels  be- 
tween Pienv  BUd  Sioni  City. 

1  God  (bat  the  same  adjustment  has  been  mode  in  this  section  as  betweeo  Slonx 
City  and  the  mouth  of  the  river.  This  work  has  been  done  by  two  parties,  leveling 
alternate  portions,  each  parly  oonsisting  of  two  levelers.  Whenever  a  new  division 
has  been  oonunencedanewdstam  has  basn  assumed  and  elevations  along  that  portion 
a  Hm  Tim  glran  vith  nAmwa  to  that  datnm.    On  this  Moannt  It  wgola  not  b* 
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I  to  make  a  l»b 

^ «  coinputKtloo „ I  -„-  -_    . , 

Od  aoconntof  tin  namberof  datnm  plaaMto  which  elevatianB  atoDg  tbkportiMirf 
tile  river  h»r«  been  leferred,  errors  of  computatioD  are  more  likely  to  haie  oKOfifd, 
anil  hence  reoompotatioD  ia  pTob»b1y  more  pncewfy  than  in  the  portioD  bekio  Siwi 
City. 

Very  mpectftilly,  yomr  obedient  wrraot, 

,  L.  L.  Whepj-er. 

JttUUat  E»iimr. 
Firat  Lient.  T.,A.  Bikohah, 

Corpa  of  E»gimetn,  V.  S.  A.i, 

Seivtttrji  Minnri  Birtr  Comwdt$im 


UiaaouBi  BiTxx  ComassioT, 
Baimt  Louit,  Mo..  Mmri  22,  im 

Sir:  In  pnnnance  of  yonr  inrtmettoni,  isaned  early  in  Febniair,  "to  orgaaiwa 
parly  and  proceed  lo  tbe  vicinity  of  Sontb  Point  and  Etlah,  Ho.,"  holb  ptacci  b«i{ 
uti  the  Hiiwiiiri  Kiver  and  on  the  tine  of  the  Hiaaoari  Pacific  Railroad,  and  "nu  i 
duplicate  Hue  of  cbeck-levela  between  beDch-marka of  the  U.  S.  Coaat  and  Geodftic 
Survey  of  l-^rti,  whiuh  were  located  near  the  plaoea  named, "  I,  on  the  morniDfcof  F<^ 
rnary  H,  lt<8G,  left  the  city  nith  the  fotlowiog  party:  Ht.  E.  L.  Cooley,  anuMant  «•• 
giaeer.  actinft  lodman,  one  abademan,  and  two  sxmeu.  Upon  arrivins  at  Wa^biej- 
toii,  Ho,,  10. 4G  a.  m.,  work  was  at  once  begun,  patting  iiiBtmmeolB,  roaa,  andihida 
in  cotiditiou  for  active  work. 

Owing  to  an  indefinite  deaciiption  of  the  Coaat  and  Qeodetio  B.  U.  XII,  wbitl 
ahonld  be  near  Soutb  Point,  And  pending  a  fuceher  and  more  aocnrat«  duacriptim, 
work  waa  commenced  fhim  the  C.  A  O.  B.  U.  L  3,  located  on  the  G«rman  CaMoin 
Church  at  WanLington,  Mo.  A  line  waa  carried  down  tbo  hill  connecting  willi  ih 
MijHOuri  River  Surrey  Bench  Marks  "74 "and  "75",  of  IriTy.and  th«iic«  nealiliw 
the  line  of  the  HiMouri  Paoiflo  Railroad,  connecting  with  aach  bench-marks  oF  pi>~ 
viuiig  levels  as  roald  be  fonnd.  The  work  was  continned  westward,  or  np-ntrein, 
until  near  New  Haven,  some  12  mitea,  when, the  desired  deecriptioa  of  tlie  C.  AC. 
U.M.XII  having  been  obtained,  connection  between  the  C.d^O.Benrh  HsiksL3 
nud  XII  was  made,  a  digtanoe  of  some  S|  miles,  and  a  retam  or  checb-litie  mo  "il 
the  fullowiog  resalU,  aa  compared  with  the  C.  and  Q.  line: 

Hy  flrst  line  down,  fromL3toXIt,  gave  the  elevation  of  XII  aa -Ht'.OOJ  aborr  lb 
C.  A.O.  The  return  line  gave  an  elevation  for  L  3  of -(■O'.aOS  above  I  be  C- &  G.  ■ 
dilftTence  between  my  two  lines  of +[>'.O07. 

Work  was  then  remimed  westward  from  near  New  Haven,  u>d  at  the  latter  fit* 
connection  was  mode  with  the  C.  &.  G.  B.  H.  "  U  3,"  giving  a  difference  of  -t-lf.HS 
over  the  C.  A.  Q.  line. 

The  line  coaclnded  to  Etlah,  some  18  miles  IWm  B.  H.  XII,  gave  a  diffeieDM« 
-H)'.025  above  the  recorded  C.  A,  O.  elevation  of  B.  H.  XTV,  aa  a  result  of  the  «"- 
tinned  liDe,  conueotion  having  been  made  as  stated  with  B,  U.  L3. 

Many  difflcnltles  were  encountered  tn  this  line.  The  frosty  and  thawing  grimai. 
the  ludden  ubaiiges  in  temperature,  from  bright  annshine  to  freezing  and  raiaiui 
suow,  made  work  at  times  very  difflcnlt.  The  ooustaut  watch  of  the  instmraent  mJ 
ulmoet  care  waa  neceaaary  to  seonre  fair  readings. 

Ketnrning,  the  work  was  taken  at  Etlah  and  carried  ou  down-stream  under  pm 
favorable  oonditions,  both  of  ground  and  weather,  a  olondy  sky  and  mostly  m> 
tempeiatnre  prevailing.    The  reanlts  of  the  two  lines  wor«  aa  follows,  oompariw 


being  made  with  the  Coast  and  Oeodetlo  elevations : 


......^.K. 

... 

L3. 

Ml. 

xn 

T&4tl 

0.000 

+0.001 

131. 8M 
ISLSOit 
Jtl.Wt 
+II.OOC 

+Q.OM 

U.fl< 
H.SSI 

«w 

The  Coast  and  Oeodetlo  Beach  Uark  XII,  and  the  UiMonri  Bivai  Sotvey  Bnct 
Uartt  41,  wan  found  to  ba  t]M  ume ;  tbe  C.  ud  O.  giTing  the  alATBthm  «f  tlu  ■" 
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s  76.451,  and  the  HisHOuii  River  finrvej'  as  76.350,  both  derived  rroin  the  Saint  Louia 
]Uj  Direotriz  M  0.000. 
Connection  naa  oiade  on  both  Iinea  with  MiMoari  River  BeDcU*Harka  41,  43,  "74," 

jid"75,"ofl879,  46,  47,  40,50,  and  51. 
The  tabie  of  difference  and  profiles  accompanvlng  tbia  report  iliona  the  relatlvo 
leariaga  and  different  elevationa  of  all  benDb-markaas  derived  bytbesevBraJdiffarent 
iuea.  Benoh-marlu  were  eatabliahed  on  the  i>ton«  wing-woll  or  aDutmont,  of  adouble- 
rack  cnlvert  abont  1  mile  above  Waithingtoo  j  a  Htcond  on  the  permanent  pier,  or 
ibntment  of  Saint  John'it  Creek,  S^  uiilts  alMvo  WaabinKton,  and  a  third  on  a  aub- 
itantiul  sandstone  covered  culvert  over  tbe  Little  liimif  Creek  at  Dnndee.  The  els' 
rutiona  and  descriptioas  of  the  aarae  are  attAcbed  to  tbe  eketohes  hereto  attached. 

These  bench-marks  are  intended  to  take  the  place  of  bench-marks  deatroyvd,  aev- 
^ral  of  those  of  the  Miasonri  River  Survey  not  being  fonnd. 

Tbe  instmmeDt  naed  on  thia  work  wbb  a  Ruff  &.  Berger  Y-'evel,  "No.  391,"  and 
lew  York  rod  and  target,  snch  as  are  in  common  tise  on  tbe  anrveya  of  tbe  MiMOnri 
Siver.  Attached  to  tbe  rod  was  a  movable  nniverBat  bubble  or  level,  which  enabled 
Ibe  rodAi&D  to  kerp  tbe  rod  vertical. 

Equal  back  and  lore  sights  were  taken,  n anal ty  300  feet,  the  regularity  of  telegraph 
polea  being  tested,  the  distance  between  two  being  used.  After  setting  np  tbe  iDatrn- 
oieut,  and  good  and  snbstantial  pegi  or  turning  points  having  been  seiiured,  the  rod- 
Qian  cave  the  leveler  two  or  more  reidiugsandMttingaoftarget.oruu  til  two  readings 
wonld  not  show  a  difference  to  exceed  (K.IKII,  tbetarget  in  each  caaabcjne  moved  upor 
iown  and  tbe  same  method  nsed  as  that  in  nse  on  Qie  leveling  of  the  Hisftonri  River 
Siicvey,  as  to  a  constant  check  between  the  leveler  and  rodman  of  elevations,  heights 
uf  iUHtrnment,  and  rod  readings.  A  reconl  of  each  reading  was  kept  by  the  rodman, 
which  wilt  give  a  fair  indication  of  the  differeuces  of  temperatnre,  sunshine  and 
sliodow,  and  clondy  and  even  temperature. 

Under  speoially  good  conditions  of  nir  and  Icmjieratnre  two  lines  and  check  were 
rnn,  in  which  the  rod  readings  are  an  inilication-of  the  steadiness  of  the  atmoHpbere. 
Tbe  Brat,  a  line  starting  one-haif  mile  below  Washington,  was  run  down  11  miles  to 
II.  M.  XII  and  retnrned  the  same  day,  a  check  of  0'.003  being  the  result ;  while  the 
liue  between  B.  H.  XII  and  42,  a  miti',  wns  run  and  repealed  with  an  absolute  check. 

A  duplicate  line,  run  between  B.  M.  47  and  46,  on  my  check-line  for  verilioatiou 
gnve  even  better  results,  the  dixtauca  1]  miles,  check  O'.Ooi.  In  both  these  instances 
xbe  recorded  roadingo  will  show  hot  few  iustanoea  of  more  than  two  settings  of  the 
iarevi  to  luoct  the  rrqnireineiita  of  O'.OOl. 

The  C.  &■  O.  Bench  Mark  XIII,  at  New  Haven,  was  not  found,  it  having  been  de- 
stroyed in  repairs  on  the  culvert  by  the  railroad  companv. 

A  correction  of  +(K.341  having  been  received  f^om  tbe  Missisaipi  River  Commiasion, 
tuch  will  have  to  be  added  to  elevntions  of  beucb-marka  of  the  Missouri  Biver  Sur- 
vey of  1^1,  and  would  make  the  elevation  of  B.  M.  41^:;76'.69l. 

Skait  I,  accompanying  this  report,  shows  a  complete  tabolution  of  the  different 

Skret  'i.— Profile,  referring  the  Coast  and  Qeodetio  line,  and  Missouri  River  Survey 
liue  of  m81,  to  the  mean  line  of  this  anrvey. 

Short  3. — Profile,  referring  tbe  two  previous  lines  and  tbe  down-stream  line  of  tbia 
Mrvey  to  the  up-stream  line  of  same. 

Sitwf  4.~-Protlle.  showiuK  line  aa  started  at  C.  and  O.  B.  M.  XII,  returned  in  k 
"loop"  with  the  two  prevVons  lines  re  forred  to  np-stream  line  of  this  survey. 
I  have  the  honor  to  he,  your  obedient  servant, 

Albrrt  War  ken, 
^itiilanl  Enginmr. 
Fint  Lient.  Thro.  A.  Bimohau, 

Corp*  0/  E»gfnter»,  V.  S.  A., 
Seeritars  Mittottri  Rivtr  Commiuio*. 
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2988    eepoet  op  the  chief  of  engineees,  u.  8.  lemt. 

Appekdii  a  8. 

kkfort  on  tdk  cohmbcb  of  thb  hlssocrl  bttkl 

MiBSoDu  EivKR  Comusts, 
^oial  XoKU,  Uc,  Jtmi^  1881 
Snt:  In  •emrdaaoe  witli  the  dirwttioaa  of  the  Connnusion,  that  the  "aaeMarj 

£TocuM  BtatiMiea  as  eaniplet«  m  poaaible  of  the  Domiiieroe  of  the  MixMUi  liTO,-^  I 
kve  the  hODor  to  report  bs  followa : 

The  malt*  of  m;  endesTon  to  oollect  data,  reachiDg  to  date,  and  foil,  k»Te  bam 
Tery  meaitet. 

Letlera  and  liata  of  exact  information  wanted  were  sent  to  all  addrcoe*  llut  eraU 
be  heard  of  aa  likely  to  prove  fmitfiii.  Very  few  answers  were  reoeiTed,  sad  iIkm  th; 
incomplete.    Steamboat  men  are  veijnn  willing  tc  "■"-  .i-R^u-  i..a._.i>«i  uinika 

Iriwleof  their  oompanie- "-  ' ' '' 

that  their  diiwlosuces  * 

It  has  been  imnosaibl  ,  .  „ 
of  the  river.  Whac  valnea  are  eiven  for  the  upper  river  are  merely  netSM,  and  ii 
Ibe  tower  river,  Mr.  George  H.  Morgui,  seoietaiy  of  the  Saint  Loois  HerthuiH' Ei- 
cbaniie,  tells  me  they  hare  uo  valaea,  and  tie  doea  not  know  how  to  suggest  a  bMM 
of  getting  at  them. 

At  the  present  time  the  river  is  divided  into  two  almost  distinct  section*  as  rwirii 
its  navigation,  viz,  tbe  Lower  Biver,  from  its  month  to  Sioax  City ;  and  th«  Up^ 
Hiver,  Iroin  Sioax  City  np.  Saint  Louis  I*  the  principal  home-port  for  the  Lvia 
Itrver,  and  Bismarck  for  tbe  Upper.  There  is,  besides,  a  nnmbei-  of  steamera,  w»Sj 
quite  small,  engnged  as  ferries,  or  in  a  limited  coasting  trade. 

Tables  1,  2,  and  3  give  a  list  of  ateaoiboats  aathoriz^  to  ply  on  tbe  Uiswnri  Binci 


with  all  the  details  that  could  be  learned.  The  list  is  mainly  from  ciisUbJm" 
records.  There  are  69  in  all.  Of  these,  19  belong  wholly  to  Ibe  Upper,  and  19  sbHj 
to  the  Lower  River.    Tbe  rest  are  scattering. 

Titbles  4,  b,  6, 7,  aud  8  give  tbe  l&leet  obtainable  retams  aa  to  popnlation  aoi  |n^ 
octaof  the  river  conntien  along  tbe  Missouri,  the  idea  beioR  that  the  riveieoMti* 
nilgbt  be  regarded  as  norntituttug  tbe  uiain  portion  of  tbe  Mioaoiiri  Valley,  and  Mf' 
cially  as  the  portion  triliutary  to  the  rivrr.  Some  of  the  tables  have  retnro*  fat  M 
year  only,  and  others  have  returns  for  several  years.  But  it  will  besfen,  bytbep» 
centages  given  between  river  oountiea  and  the  entire  State,  or  territory,  tbw^ 
country  along  the  river  is  falling  off  in  its  percentage  of  iiicreaae,  aa  oompated  win 
Kotions  farther  removed  from  the  river.  This  is  natural  ODongh.  For  salonf  ult" 
river  waa  the  only  highway,  settlement  and  prodactiou  clang  to  Ita  bauhs.  Ai  tA 
roads  ware  pnahed,  new  avenues  for  immigration  were  opened,  and  the  river  oooiOT 
fell  off.  when  compared  with  a  whole  State  or  territory,  while,  as  a  nogle  higtnfr 
it  baa  kept  its  own. 

LOWER  &IVKK. 

ii,  Docotah,  Carroll,  and  Meade,  oftb 
, ^, B  it  Sass,  agents. 

Their  down-stream  bnsineaa  waa  good,  bat  not  as  good  as  in  18S4,  Bttribnl«d  ■ 
failure  of  crops  and  the  reduced  acreage  sowed  to  wheat  and  corn,  which,  witfal'*' 
ber  and  some  stock,  constitate  the  asual  down-stream  cargo.  The  np-stieam  Of 
is  seneral  merchandise. 

Daring  the  seaaou  of  1885  these  three  boats  carried  ll-SOOO  tonaof  thianghfra^ 
vn-stream  to  Kansas  City  and  Saint  Joseph,  and  tiO,000  tons  of  way  fteiglit;  IW 
135,000  tons. 

The  dowD-8ti«am  freight  was  liO,000  toiu.    Total  moved  dnritig  the  moboii,  l^"" 

Taking  30,000  poands,  or  10  tons,  as  a  car  load,  and  counting  30  can  to  th«  tn>*< 
we  have  617  trains  as  neeeeaary  to  move  1SS,D00  tons  of  il«ight,  or  one  baiai^ 
«acb  way  Bw  every  day  in  the  year  excepting  Sundays. 

Forty  round  trips  were  made  by  these  boats  dnring  the  season,  Ih>m  Sunt  I^ 
to  Kanaaa  City,  and  three  of  these  tripa  were  continued  to  Saint  Joseph.  ^ 

Of  tbece  boats  the  Daootah  and  Carroll  can  carry,  so  their  agents  say,  from  M* 
to  t.SOO  tons.  Their  average  load,  down-stream,  was  SOO  tons  grain  and  330  k^ 
atook ;  np-streani  500  to  1,0W  tons. 

No  bargea  are  towed  on  Lower  Missouri— tbey  cannot  be  insured. 

Up-streiuo  bnalDeas  was  best  In  18^ ;  down-streaoi,  in  ld»4.  Bates  of  innnj 
Saint  Lonia  to  Kansoa  City,  1385,  3  per  cent.;  1US4,  1  percent.  Tariff  per  100  p«** 
Of  nain,  1885,  10  to  16  cents;  1884,  same. 

Civ*-  JwnM  KMUwdf,  «r  Kjuu«*  Cil^,  *^f*  1 
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TbUleATM  oat  tbe  baniltiag  of  grain  at  Kansas  Clly  BJid  Saint  Joseph,  soppcolog 
tlE  railroads  to  control  tbose  points." 

Tlie  above  eorroborates  the  fullowing  extract  from  tbe  AdodsI  Report  of  the  Saint 
Lonis  Merchants'  Ezobange  fur  1883,  p.  S9. 

"The  Miawinn  River  business,  thongh  apparently  dediDing  in  relative  importance, 
inilillof  Tatuo,  and  northy  of  more  careful  and  syBtematio  coltivation.  Tbecon- 
ttniction  of  railroads  environing  both  banks  of  this  river  bits  ool  off  a  large  part  of 
tlM  trade  formerly  carried  by  steamboats ;  hot  there  is  still  muob  which  is  and  will 
be  readied  by  them  alone,  and  from  which  »  limited  naniber  of  boats  oaa  be  well 


"  It  is  confidently  believed  that  at  somi 
•0  mncb  improved  that  a  mach  larger  p 
)icent  conntry  will  seek  a  market  over  iu  wawia.  - 

In  this  connection  tbe  following  facta  may  not  be  too  old ; 

Id  197H  the  MiaaisHippi  Valley  Transportation  Company  sent  3  empty  barges  to 
Euiaa  City.  They  started  back  Joly  5,  with  83,450  bnehels  of  oorn.  They  had  no 
sudiap,  hnt  the  bargee  were  too  large  for  tbe  Miasoori. 

TheBahtwge  Transportation  Company  followed  with  3  better  barges,  which  er  —  - 


•topped  during  Angust  by  low  water.    Totals,  209,516  baabels  com, 44,198  hnshela 
wheat. 
iltbOBgh  the  barges  were  empty  one  way,  they  cleared  100  per  cent,  profit  fbi  th« 


Table  9  shows  the  relation  of  the  Missouri  Eiver  trade  to  the  entire  railroad  bosi- 
■wsof  Salut  lioais  for  the  eleven  years,  1B74  to  1SH5.  It  will  be  noticed  that  the 
icneotage  eets  slowly  smaller,  being  for  ISt^  abont  O.S  per  cent. 

Table  10  shows  the  relation  between  tbe  Missouri  River  trade  and  its  comoeting 
nilcead  line*  for  the  ten  vears  ending  1885.  During  all  these  years  its  traoe  has 
kcDver?  Bmall,  in  tbe  IJgbt  of  this  comparison,  and  of  late  years  it  has  been  pretty 
Mudy  at  a  to  2.5  per  cent. 

Table  11  is  sabstantially  table  10  itemized,  and  shows  the  character  of  the  Lower 


InlrtTd  the  prodnoUof  the  Hi«sonri  River  Valley  were  (call  for  convention,  Eansaa 
City.  Hovembt-r  1865):  wheat,  61,116,377  bnehels ;  com,  414,349,520  bosbels. 
The  rollowing  table  ebowB  the  products  of  tbe  river  counties  for  1880,  in  toiiud 

Boiuben  (Ccnans  Reports) : 


GtMsoTTorritary. 

COID. 

OsU. 

Kj* 

m-. 

Barley. 

91,000 

BwArit. 

ai.s§s.«M 
7. 00*.  000 
s.i,ooo.*oo 
M,soo,«oo 

J.m.m 

S.OW.0O0 

■  Km;  000 

400,000 

But*It. 
164.000 

Jl.OOO 

'moot 

Bwlib. 

11,OOO.IM« 
i;  MO.  000 

i.ejoiofio 
■jmIooo 

221,000 

4.8O0 

imtoo 

ia.2M.m 

10,388.000 

SS1,M>0 

lfl,»l,000 

»K.m 

Tbe  totals  in  this  table  are  smaller  than  those  {(iven  above  for  1679,  because  in  the 
table  only  the  river  counties  aro  considered, and  in  the  others  the  entire  oonutry 
uained  by  the  Minaonri  River. 

I'M HiMonri  <Table  4)  I  have  no  details  Uter  than  1S80. 

for  Kansas  I  have  dutaile  for  1883  and  1884  (Table  5),  and  dednce  tbe  following 
Tcatlf  percentages  of  increase  over  1880,  to  be  nacd  in  calcolatiug  a  table  for  I88S. 

Popnlation *. percent..      3 

>«n percent..      5 

Oats percent..     16 

percent..    75 

iwt per  cent..    19 
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For  Habruks  I  Ii»t«  details  Air  1685. 

For  IoiT»  I  hare  do  deUiU  later  ifaan  1680. 

For  M ODlaa*  I  hurt  deUila  Tor  1663,  and  deduce  the  following  jearij  p 
flf  iDcroaM,  over  ItJHO,  4o  b«  oaed  in  caloulating  a  table  for  1866. 

Cora per  cent.. 100 

Wheat per  cent..    3,3 

Oats per  cent--  33 

Barlejr •• per  cent--  16 

For  Dakota  I  have  detaila  forlSS. 

Using  tbcse  yearly  peroeutageeof  increase  ir  bore  given,  and  wbeto  not  gi*en  nnng 
the  yearly  peroeutagea  uf  increase  foe  10  yean,  as  obtained  from  Censna  Beports  of 
1B70  and  IBBO,  I  get  tbe  following  table,  whose  fignrts  an  niHlottbtedly  moon  below 
aotnality. 

ProducU  J/iMintH  Bicer  raOeji,  IS%. 


StBta  or  Tanitot?. 

c.„. 

Oita. 

V.7*. 

Wlieet 

B«kr, 

72.  OM 

BkMfb. 
TI.WM;OM 

M.  154  000 

i;a.s«,ooo 

B.800;»00 

BnMr 

10.»0,00» 
l.tlfi,OW) 

I.5Be,00» 

NO 
MOOO 

13.0011,  ON 

»S 

5,S«;000 
430,000 
1.100,000 

IRM 

i,m,iiw 

m.i(ia,»o 

!0,7J7,OOS 

l.«l.«0 

25,38J,000 

i.sn.«e« 

The  details  of  188Et  far  Nebnuka  were  received  after  calcolatlotu  for  the  above; 
table  had  been  madeand  werefonnd  to  be  leas  tbao  actaality,  except  for  oora,  HeoM 
I  believe,  the  figures  of  the  ftbove  table  an  not  far  from  the  troth. 

UPPBB  BIVBR. 

rhe  prinoipal  home  port  is  Bismarck,  Dak.,  where  a  railroad  Bnt  erossed  the  oppfr 
river.  Am  other  railroaide  have  pushed  wwtward  minor  ports  have  grown  np,  Bel 
there  are,  and  always  will  tie,  mauy  "landinga"  and  settlemeata  dependeut  entirHj 
on  the  river  as  a  highway ;  ami  even  from  early  years  the  trade  of  the  npper  rivtr 
has  been  Incrative  in  apite  of  its  difflcnitiee. 

The  np-atieam  cargo  is,  ss  ustinl.  general  merohandtse,  and  the  down-atreun  biitt, 
wool,  fara,  ore,  and,  especially  of  late  years,  grain. 

The  river  Is  navigable  to  Benton  from  abontMay  to  tbe  middle  of  Angast,  and  from 
then  to  the  middle  of  October,  tbe  water  being  too  low  for  boata  above  Cow  Idaod, 
freights  are  landed  then  and  hauled  at  a  rate  of  2  to  3}  cents  per  ponnd  to  their  defr- 
tination. 

For  the  year  1867,  U^or  HoweU  gives  quitea  oomprelieiiaiTeieport, hereto  upended 
and  marked  I. 

Fnm  1870  to  1877,  it  appears,  after  conuderable  inTestigation,  with  meag«r  reaalta, 
-  that  the  river  trade  increased  50  per  cent.,  owing  to  improvement  works. 

Daring  1877, 25  steamers  arrived  at  Fort  Benton,  laudlug  5,283  tone  of  freight  and 
1,500  paasengers.  These  boats  took  down  river  3,300  tons  of  freight  and  500  paasengen. ' 
The  total  valne  of  the  commerce  of  the  ri  ver  for  that  season  was  very  nearly  fifiOOfiK.  | 

In  1878  and  1879,  46  steamers  arrived  at  Benton,  being  nearly  100  per  cent,  mutt  i 
than  JD  187T.  The  freight  bronght  np  was  8,764  ton»,  between  40  and  50  per  eenL  ; 
more  than  in  1677.  The  wool  shipped  down  was  350  tons,  more  than  50  per  cent,  in- 
crease over  1877.     Many  cattle,  too,  were  shipped  down. 

In  1860-'81,  the  amount  of  freight,  exclusive  of  Oovemment  freight,  earned  isU 
Montana  by  the  river  was  6,456  tons;  the  total  was  14,664  tons.  Theanonntof  wmI 
shipped  down  was  300  tons. 

In  ISei-'a:^,  from  20  to  30  steamboats  plied  on  the  Hlsaonri,  with  headqnarters  at 
BisDiKck,  and  making  from  six  to  seven  trips  apiooe.  The  business  of  ISSI  wai  in 
excess  of  that  of  any  previoas  year.  Twenty-oneboats  wenranning,  the  largest  tks 
Daootah,  having  a  freight  (upacity  of  1,400  tons,  and  tbe  smallest  a  capaoity  of  Ifii 
tons.  These  boats  oarned  iaio  Montana  17,380  tous  of  freight,  valned  at  ^214,000. 
They  also  transported  1,300  white  passengers,  ^400  Indians,  2,400  bead  of  hotMS,«a(- 
tl^  and  sheep. 

In  1882-'S3,  the  namber  of  steamboat  arrivals  and  deparlures  at  Bismansk  waiH 
each ;  at  Benton,  40  eacb.    Total  shipment  of  flight  ttom  Bismarck  was  16,097  t<n, 

,,« by  Google 


APPENDIX   ZZ — KEPOET  OP  MISSOURI  RXVEE  COMMISSION.  2991 

Tahwd  at  $4,899,000.  Three  thoDMod  Are  bondred  other  pasaen^ra  and  1,800  troops 
irrre  transported.    Total  export«  from  B«d  too,  2,000  tooe,  Talned  at  1613,000. 

Doricg  IBdS-'&l,  there  was  tranapurted  on  the  upper  river  11,797  touof  &ei^t  and 
%D  iinki]0«ii  uamber  of  paaaeiigers. 

Doriug  18^,  the  esrrjmg  on  the  upper  rirer  above  Biamarok  was  done  mainly  bj 
CiBsteaiuerBD^Dton,  Balchelor,  Helena,  and  Boaebad.  Fifteen  round  trlna  were  made 
^.anng  the  soaaon,  vith  total  du-goes  of  18,000  tona  np-atnam  and  9,000  tons  dotrn- 
■tream  ;  or  a  jtrftod  total  of  27,000  tons  moved. 

Mr,  Jaatos  Bragg,  tho  mayor  of  Biamarok,  vrites  that  the  river  trade  from  Pierrs, 
Dak.,  to  Fort  Benton  israpidlylnoreasing,  eapeeiollyin  ahipmentaof  nheat  and  oata, 
ind  that  above  Biamarok  Mveral  thooaand  eocks  of  these  grains  were  left  on  the  bank 
vben  navigation  closed.    The  wool  shipments  are  also  increasing  rapidly. 

The  steamer  General  Terry  also  ran  daring  18Si,  bnt  mainly  below  BlemBrok.  Cbam- 
bcriain,  Dak.,  a  railroad  teimina^  is  the  principal  port  below  Biamarck  in  the  upper 
river,  and  between  these  two  points  aboat  15,000  tona  were  moved  dnring  1885,  to- 
(Ktber  with  about  500  pasaengera.  Tbia  makea  tbe  grand  total  of  fnicht  moved  on 
the  Upper  Mimonri,  dorioK  18d'<,  42,000  tons. 

Mr.  T.  C.  Power,  of  Power  Bros.,  ovrnere  of  the  Bismarck  and  Port  Beuton  steam- 
m,  says  the  &oight  carried  in  1835  was  50  per  cent,  greater  thau  that  of  18d4, 

Mr.  j.  C.  MoVoy,  of  Yankton,  Dak.,  writes  that  the  General  Terry,  Ocueral  T"mp- 
kina,  and  Milwankco  ran  during  1885  between  Bisinarck  and  Sioni  City.  The  Terry 
made  twenty  ronnd  trips,  averaging  30  passengers  oacli,  and  bandied  betwoeu  1%000 
and  15,000  tone  duung  the  season.  The  Oeneral  Tompkins  handled  7,000  tons  of 
freight. 

Theae  steamers  have  handled  alt  the  QOTemment  freight  for  Forts  Randall,  Sully, 
BsDoett,  Meade,  and  Gatea,  and  for  the  Indian  ag«noiea  at  Standing  Rook,  Cheyenne, 
ud  other  placea. 

Thera  ore  thirty  or  forty  ton'ns  springing  up  between  Sioux  City  and  Biamarok, 
and  whore  one  boat  did  the  baaincw  two  yeais  ago  it  reqnlrea  3  boats  now. 

Bates  of  iasnr&nce  on  hnllo— 

FercmL 

1881 13 

1BS5 15 


Darin);  a  visit  made  by  me  to  Bismarck  in  May,  1886,  I  talked  with  pUots,  the 
■teamboat  company's  agents,  townspeople,  and  tbe  depot  qaartermaater  stationed 
tlieie.  The  lust  asanied  me  that  300  tons  per  month  foe  5  boats  for  ais  montha  in  the 
JMT  ^total  t>,000  tona),  was  a  liberal  cgtimate  for  the  trade  above  Bismarek— that 
very  little  bnll ion  and  valnable  fura  were  brongbtdown.  Tbisrednoestliefteigfat  (in 
tbis  line  (o  the  level  in  valuoof  the  lower-river  freight  and  disposea  of  the  claim  of  tbe 
upper-river  trade  to  greater  money  value.  The  evidence  of  the  qaartermaater  was 
borne  out  by  the  other  infbrmatioo. 

In  this  connection  I  give  a  compilation  of  the  river  trade  at  Bismarck  Tor  the  p)'«s- 
tnt  year  to  date,  which  wots  collected  by  our  assistant  engineer  lib  charge  of  tho 
iteunti  Uissouri,  and  which  I  believo  to  be  almost  exact. 

Po(Mr»  Line.    Abore  Bimwrek  to  Bmlon  (816  milai).    1886. 
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wiimell's,  dried  bides,  sheep  pelts,  empty  beer  casus,  doer  and  antelope  sktiH,  Mid 
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Ur.  WaiTeD'al«tterof  JuiHlSa^a:  "  Cftpt^o  Todd,  of  Bonbiid,  raportod  b**)iig 
taken  all  freight  offered.  The  RoMbnd  goeaont  of  oommfasion  fot  >  tiime.  Kot 
eoODgli  freight  here  to  logid  the  Jnditli "  (oR  M.  P.  Tmubr  Ho.  3). 

EroM  £{M«.    Belom  B[*M«refe  to  Clutmbtrlaiit,  Dak.  (350  aU«t).    1B8G. 
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•  TompklDi  "nUnd"  Hof  13. 

Freights  doim:  Af^c;  and  town  BtippUes,l[imberaQdehinglea,  bottled  beer.  Cp, 
wheat,  hides,  "  empties,"  a  few  passengers. 

The  BlAsmboBtB  on  the  Upper  Misaonri  ore  not  in  direct  competition  wjcta  n.lloiilv 
OS  on  the  lower  river,  and  perhaps  never  will  be.  Thia  relieves  the  rivennen  in  thai 
section  from  the  necessitj  for  silence  which  is  felt  below,  but  their  statements  *re  ii 
be  taken  with  oaolion  unless  proved  from  other  sources. 

In  mj  endeavoni  to  get  exact  data  in  regard  to  the  lti8S  trade,  at  Bismarck,  I  «u 
mot  by  (he  moat  extravagant  and  indeSnile  occonnts. 

Such  (acts  as  I  have  been  able  to  gather  hj  no  meana  bear  oat  the  boast  of  lb< 
upper-river  men,  that  their  trade  far  aurpaasoa,  (a  motiey  valae,  that  of  the  lorei 
river— the  nvidoncci  seems  to  Iw  very  much  the  other  way. 

As  legnrils  t^ie  Yellowstone  River  ita  trade  waa  conaiderable,  aa  will  be  Been  ftau 
the  appendicca,  until  theNorthera  Pacific  Railroad  was  completed  to  Glendive  in  lr<t£I, 
at  which  time  the  trade  dwindled  to  almost  nothing.  Its  chances  for  revival  are 
alim,  aa  Qlendive  is  not  over  100  milea  from  the  month  of  the  river. 

There  will  be  found  appended  the  annual  reports  of  oommercial  statistics  for  tb« 
Upper  Misaonri  and  YelJowatone  rivers,  publiahed  in  the  Reports  of  the  Chief  of  Eo- 
gineera  (Appendicea  11,  Ul,  IV,  V,  TI,  and  VII). 

ADVANTAGB8  OF  UfPBOTBKXHT. 

. _, ',  the  fignres  ^reodj 

given  can  be  aafel;  increaaed  US  per  cent. 

It  may  aeem  anrpriaing,  that  paaatng,  aa  it  doe«,  the  granon  States  of  fbe  world,  eo 
little  grain  ia  tranaportM  by  the  UisMori  River.  Undonbtedly  thia  is  mostly  doe  lo 
the  railroads,  who  are  apparently  the  bngbears  of  the  ateamboat  agents.  It  ia  euj 
to  see  how,  by  diaerimi  nation  a  and  by  diSereooes  between  local  and  through  tarifi— 
added  to  the  fact  that  the  country  along  a  railroad  ia  to  a  great  extent  vosaal  to  it— 
railroada  can,  by  their  combination,  min  the  trade  of  a  single  highway. 

Bat  it  ia  not  in  theae  waya  only  tDaC  railroada  have  aucceeded  in  practioallj  «^ 
preasing  Misaonri  River  traffic.    The  bridgea  ore  the  obstacles  to  river  trade. 

The  advantage  of  a  water  ronte  lies  in  the  huge  cargoes  of  bargea  that  oan  b* 
gnided  by  one  tow-boat.  In  a  tortuons  and  switt  stream,  like  the  Missouri,  a  larga 
tow  ia  difficult  to  handle  at  all  times,  but  when  the  dangers  are  increased  by  a  bob- 
ber  of  bridge  piers  not  only  blocking  the  highway  bnt  giving  rise  to  onrrcaita  ni 
•ddies  which  not  inf^qnently  affect  the  [iver  channel,  the  difflcnlUea  twoama  to  gnat  | 
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that  there  tue,  at  proaeot,  no  baizes  mn  on  the  Uissonri  Eirer.  iDsnrance  la  too 
high.  Tet,  with  the  proposed  improved  cbaDuel,  of  rJ  feet,  hargoa  conld  largely  bo 
iiaed  En  spite  of  the  brid^ea. 

A  cnrioaa  featare  of  bridge  billa  is,  that  where  they  are  built  high  the;  iuTariably 
have  (ao  sailed)  lon^  apiuis,  bat  whece  there  ia  a  draw  pier,  which  is  a  far  greater 
obataole  than  an  ordinary  hi^h  bridge  pier,  the  channel  span  in  no  longer  than  in  the 
other  oaae  and  baa  beaidea,  directly  la  the  taiddle,  a  formidable  obBtmotion. 

The  ot&er  aide  of  thia  oase  is  illustrsted  by  the  foltowinx  extract  from  a  letter  of 
Hr.  S.  W.  Cobb,  president  of  the  Saint  Lonia  Merchants'  Exchange,  and  taken  from 
the  Bepnblican  of  May  13, 1686,  page  7 : 

"Ttie  arrivals  and  departares  of  freight  and  passenger  steomera  have  decreased,  and 
will  contione  to  do  so.  The  fact  la  dne  to  two  canaea:  Theateameraof  the  post  wrro 
DHnparatively  smaller.  The  tonnage  or  carrying  capacity  of  the  atcamers  of  to- 
day la  much  greater  than  that  of  the  ateamlioata  of  former  years.  In  addition  to 
thia,  the  bailding  of  railways  along  the  rivcra  has  taken  the  high-olaaaed  freight 
bosiDeea  from  the  atoamboats,  and  to-day  the  bnsiness  of  the  steamlMata  is  confined  to 
(he  oheapeat  class  of  freight.  Wholeaale  nerohanta  of  Saint  Lonia,  with  onstoniors 
along  the  Miaaonri  River,  advise  that  the  retail  merchants  doing  busioess  at  river 
towns  which  are  not  reached  via  rail  generally  order  their  goods  by  boat,  if  l>oat  ia 
to  leave  the  day  or  the  day  following  receipt  of  order;  otherwise  ship  via  rail.  They 
are  wiUing  to  pay  the  higher  rates  of  freight  and  cost  of  transporting  by  wagoiui 
from  their  ikearest  rail  point  rather  tlian  to  wait  two  or  three  days  for  a  Doat." 

"  The  arrivals  and  departures  of  steamers  pljiog  on  the  .  *  *  *  Uissonrl  Biver 
*    *    *    doting  the  past  six  years  were — 

law 333 
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"Theae  figures  arc  taken  from  the  reports  of  our  exchange,  and  are  aa  near  ooireot 
UBtatistiea  can  be.  There  is  but  one  conclcsionto  draw,  and  that  is,  that  the  steam- 
boat bnaineea  is  becoming  lees  profitable  year  by  year." 

"  The  Miaaonri  Biver  is  practically  nnobstracted  and  its  traGBc  has  snfEered  most.* 

''In  the  abstract  we  are  justified  in  the  conclosion  that  the  bridges  have  little  to 
da  in  destroying  river  tiuffic.  We  ascribe  its  decay  more  to  rail  lines  paralleling  o> 
tq^g  the  river's  territory. 


Bat  wlien  it  ta  oonsidered  that  water  transportation  between  the  Hisaouri  Valley 
and  Uvapool,  Ibr  instance,  la  between  40  and  50  per  cent,  cheaper  than  via  roil  to  New 
Toik,  and  that  the  ^ver  oaa  be  improved  ao  as  to  be  permanently  passable  for  bnge 
fl«eM,  Hid  ttiat  the  sa^g  in  one  year  won  Id  more  than  pay  for  anid  improveinonts, 
it  ssMiM  %  pi^  that  the  money  shoatd  not  bo  forthcoming  at  once. 

Talte  13  aliawB  0ie  diiferenee  in  rail  and  water  ratea  referred  to  above,  and  thn  fol- 
knrina;  azttaot  la  very  perUnenb  It  Is  from  a  call  iasned  for  a  convention  at  Kansas 
City,  &i  Vsranber,  1685,  to  dlsonas  and  urge  lower-river  improvement.  After  citing 
tbe&etBjriTeaoDpageE^itgoeaon  to  say : 

"In  lOB  the  tirer  rate  was  &(  cents  per  bnshel  fur  com  and  7}  cents  for  wheat,  in- 
dndfaig  Inanraaoe;  t^lioad  rate  was  B  cents  per  boshel  for  corn  and  13  cents  for 
wheat.  With  ftdeqnate  Impiovemant  experience  seems  to  show  that  grain  can  bo 
Boated  ftom  Kansas  City  toHew  Orleans  for  7  cents  per  bnshol. 

"Caugderinir  the  whole  Missonri  Valley,  and  adding  3  cents  per  bushel  for  excess 
af  diataaoe  to  New  Orlauu  fiom  foreign  ports  over  Atlantic  coast  porta  it  is  believed 
Uiat  13  eenta  per  bushel  will  make  grain  available  for  transportation  from  New  Or- 
leaiie  at  the  same  rates  as  ftom  Atlantic  ports. 


The  ran  ntea  foe  years  past  from  Missouri  Valley  points  to  the  Atlantic  have 
been  leaa  than  21  oents  on  wheat  and  16  centa  on  com,  a  difference  of  0  and  4 

en  on  page  3,  fVora  eensua  of  1880,  wo  have  a  saving  to  tho 
,000  by  the  nse  of  the  river  route,  and  this  la  Ar  OM  yMT 
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only.    Tlita  kmoant  1b  mora  Uiui  twenty  times  the  Mnoiuit  kikcd  ftr  by  tke  II 


ln..«w)n» 

In  order  to  obtain  b  dsptb  of  12  feet  »t  low.  water  wide  (utooffli  I 
IMolt  that  can  be  reganiod  aa  perfeetl;  praotioable,  mppoee  it  wev 


int,  as  beCan  diown,  HTcd  to  Um 


(386  mllea)  woold  be  len  than  130,000,000,  an  a 
prodncen  of  the  valley  in  one  year. 

To  earn  tiie  same  iniproTement  to  Sionx  City  (303  milu)  wonld  eoat  only  liimt 
|4O,000,0w  MTod  to  the  prodnoen  in  two  yean. 

Taking  the  low  figore  of  9^0,000  per  mile  ••  aafflolent  to  bnild  a  nnglMiaek  inl- 
Toad,  we  have  for  two  and  a  half  Umee  ••  mnoh  money  ft  highway  me  to  aU,ud 
with  eiz  hnndred  timee  more  oarryiog  capacity. 

On  the  other  aide  I  get  the  following  from  credible  authority : 

For  MTeral  years  pait  the  oommerce  of  New  Orleana  haa  been  decteaaiiie. 

Grain  ia  Dowodaya  lai^ly  oanied  as  ballaat,  and  vewela  are  not  aet&iiiK  ix"*! 
merely  to  carry  away  gram.  The  Atlantic  porta  have  thia  advantage  ot«x  w  Oaif 
porti,  that  theii  importa  bring  venela  these  for  other  pnrpoaea  wliich  can  and  d* 
cony  grain  back  aa  batlwl  <M4for  n«iki»g. 

CoDBeqaently,  if  New  Orleana  loaee  its  prominence  as  an  importing  center,  thit  im 
will  very  materially  Infloence  the  ronte  of  the  prodneta  of  the  HtMiwin"  o^  ^^ 


Biver  daring  188&  waaat  the  Osage,  abont  3.35  feet. 

At  Miami,  when  onr  fleet  oame  ont  in  November,  two  steamen  mbbed,  bat  ooa  got 
Bfeet. 

At  Harthaoville  there  waa  abont  4  f^t,  and  even  at  the  beet  during  the  aaaaon  oul; 
abont  6  fbet.  . 

The  information  herewith  handed  to  tiie  Commiieian  has  been  obtained  from  aoueN 
too  nnmerooa  to  mention.  Bnl  to  those  who  have  aa^ted  me,  shonld  this  leaehtbHi 
eyes,  I  extend  my  thanka. 

Very  reapeotfbUy,  yonr  obedient  servant, 

Tbxo.  a.  BiROHUf, 
Fir$t  LiaUentml «/  .RiyfaMT*, 
Seattarg  ifiewari  fiiwr  C'swiMiw. 
U^J.Chas.  B.  StrrsR, 

Coif4  ofSi^imttn,  IT.  8.  J., 

FmUent  JtfiMoarf  Ottr  Commttiton, 
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Tablb  12.—Smi»tia  of  Lcavenieorlh,  San:,  Saint  Jotepk,  Ho.,  and  0«abi,  N^r. 
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Tasli  12.—Slaiiatiet  of  LtatenworA,  Ea*».,  Saint  JoMph,  Mo.,  ^— Continned, 
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[Kitnot  bmi  Bq>ort  or  ths  Chlsrsf  BsclBMra  ISO,  pace  Ol.) 

Orrm  Wkstbrn  Bivek  Impbovkhkhts, 

dneinnaa,  Okie,  Ztaomta- 3, 1BB7. 
COLomL:  In  contianation  of  the  datiea  dengnated  in  yoar  order  dated  JoneM, 
tS67, 1  have  tbe  honor  to  anbmit  the  following  report: 


The  comroeroa  of  tbe  Miseoori,  altbonf;))  not  equal  to  tbe  oatoial  demandaoftfaa 
ooDntry  depeodent  upon  it,  Is  steadily  mcreasing  in  importance,  aod  will  oiMiHua* 
it*  growth  U>  meet  the  neoeaaitiea  of  onr  northern  TpiriUiries  as  tbetr  reaonreeian 
developed  and  navigation  is  rendered  nor*  safe  and  speedy.  Atprc«eot  tbeem- 
merce  above  tbe  rapids  Is  coDceotrated  at  the  two  ports,  Camn  Cooke  and  fVnt  Bea- 
ton, tbe  former  receiting  out;  am;  anil  antler's  supplies  for  Uie  military  poet  estab- 
lished there,  aod  the  latter  receiviuK  supplies  for  the  niiaing  country  of  Montana  for 
the  militaiT  posts  of  Fort  Benton  and  Sun  Biver,  and  for  the  northern  Indiana. 

Daring  the  seaaon  of  ISS7  43  stnamboats  engsced  in  this  trade  cleared  from  tha 
port  of  Baint  Xjonts;  of  these  one  made  S  ronnd  trips.  Tno  on  the  second  tripw«i« 
unable  to  paw  Danphin's  Rapids,  and  left  their  freight  at  Cow  Island  ;  one  on  the  fait 
trip  conld  get  no  higher  than  Fort  llawley,  and  the  steamer  Imperial  on  tho  Glattlif 
disoharKed  freight  at  Cow  latand,  and  is  row  oq  ber  retam,  last  reported  NoTembc* 
20  at  Saint  Joseph,  with  300  passengers  and  a  large  consignment  of  specie.  The  J. 
II.  Frover  waa  wrecked  at  Point  aa  Poobe,  the  Nora  sank  near  Do  Soto,  the  Dm 
Lodge  had  her  abaft  broken  by  drift  near  Deoatar,  and  gave  up  ber  seeood  trip. 

Of  tbe  f^i^bt  carried  by  this  fleet  2,095  tons  belonged  to  OoTemmeDt,  5,966  to  prinh  i 
parties,  making  a  total  of  tJ.OOl  tone,  dependent  «n  tbe  narigation  of  tbe  rapids  h»-  | 
tioa  of  tbe  riTer.  Of  the  retnm  caxgoea  I  can  give  bnt  little  information.  Hita,  [ 
peltries^  gold,  eilver,  and  copper  are  the  only  eiporta,  and  all  aeek  river  traoiparta-  i 

It  ia  safe  to  say  that  Gve-iuxtha  of  the  mining  prodnots  of  Montana  reach  tbe  Eat' 
by  way  of  Uissoari  Biver.  The  passenger  traffic  is  also  an  item  of  consideivbla  ia- ' 
portauce,  and  it  is  estimated  that  10,0tXJ  persons  dnring  this  seaacm  have  taken  Om 
route  to  and  from  Montana,  at  an  average  rate  of  fl50  each,  making  a  total  rf  I 
|l.!iOO,000  for  payment  of  passages. 

It  is  not  eipieoted  that  tne  river  will  in  the  fotnre  be  tbe  paaaengeT  roato  to  llw-  < 
tana,  for  the  reason  that  the  trip  oan  be  made  in  mnch  shorter  ,time  by  tbe  waj  of ' 
tbe  Western  Pacific  Baitroad  and  sta^  to  tbe  mines.  lodaan  erohbleB  m»y  infloMM  ' 
a  few  travelers,  but  the  great  minority  will  naturally  seek  tlie  shortest  and  siart  . 
speedy  ronte,  with  its  attendant  risks.  Travel  fcota  Montana  in  (be  spring  ul 
summer  will,  however,  bo  by  the  river,  the  iKtats  then  being  able  to  compete  aac««- 
fully  in  point  of  time  with  the  stage  route,  besideefumiebingasafer  and  more  pttat- 
ant  mode  of  traveling. 

Kor  does  the  river  at  present  enjoy  a  monopoly  of  the  Montana  trade,owlng  totbs 
high  rate  of  river  transportation,  the  present  nncertainty  of  navigation,  ancl  iiiMtfl- 
cietit  nnmber  of  boats  employed.  It  ana  been  found  necessary  and  eoonomieal  to 
transport  by  wagon  trains  from  Utah,  California,  and  the  tenninns  of  the  Uinsa 
Pacific  Bailroad  a  large  proportion  of  the  breadstnfis  and  sundriea  consumed  in  Um 
Territory. 

By  removing  difflcnlties  of  navigation  this  trade  will  natnrally  he  directed  to  tht 
East.  4iateB  wtU  ba  rednoed.  A  large  fleet  employed  on  tho  river  and  tho  prosperi^ 
of  Montana  and  of  the  river  interest,  mntnally  dependent,  nlll  rapidly  increase.        i 

In  view  of  this  mataal  dependence  projects  have  been  set  afoot  for  railrmid  «■- 
mnnication  between  Helena,  the  capital  of  Montana,  and  the  nver.  A  railrMdftaa 
tbe  month  of  tbe  Muscle  Shell  Biver  is  deemed  feasible,  thus  cutting  off  the  rapid).  I 

With  the  rapids  improved,  a  railroad  f^m  Fort  BeotAD  would  be  desirable.  Mgo- 
tnna  is  a  thrifty,  growing  conntry,  but  its  growth  ia  greatly  retarded  by  diffical^ 
of  communioatiou.  Evcnehoald  it  be  attempted  to  overoomethedifficnlty  by  a  rail- 
road from  tbe  Muscle  Shell  or  a  branch  from  tbe  Union  Paoiflo  Bailroad,  years  will 
nceessorily  elapse  before  such  roads  can  be  made  of  use,  and  in  the  mean  time  tlM 
Miasonri  Biver  mast  retain  its  importance. 

Taking  BQch  views  of  ibe  case,  I  esteem  tbe  improvement  of  the  rapidsof  the  Uppst 
Missouri  not  only  a  necessity,  bat  a  duty  tbe  Oovemnient  owes  to  a  Territoiy  tut 
promises  to  bo  one  of  tbe  most  flourishing  States,  and  a  portion  of  tbatnonatain  belt 
whose  settlement  will  do  more  towards  settling  tne  Indian  i^neBtion  than  oan  IwdtM 
by  apowerfal  and  expensive  arn^. 
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Tn  tli«  middle  section  of  the  Missoari  the  porta  are  ia]v  »t  military  or  fiir-tra<1iDg 
■sta,  Mid  are  ennmerated  aa  follows :  Fort  Tbompson,  New  Fort  Buliy,  FoTt  Rice, 
>Tt  8t«veDBOD,  Fort  Berthold,  Fort  Bnford,  and  Fort  Hawley.  CooBignmenta  to 
ese  posts  are  either  military  supplies,  Indian  anoaities,  oi  the  goods  of  fiir-tTadera. 
aiinf;  the  season  of  1867  twenty-elKht  cargoes  wen  oleai«d  from  Saint  Looia  for 
leM  several  points,  amonnting  to  8,094  toua,  of  wtiich  Ooveinment  shipped  5,Kj'J 
□8  Bad  private  parties  2,SGJ  tons,  The  leoelpta  from  theee  ports  are  hides,  boroa, 
ad  peltries  from  the  fur  companies. 

XheDamber  of  pasecngcis,  tbaaghaotgreat,  is  yet  considerable,  mostly  offloers  and 
ildieiB,  oomiDg  from  sad  retnniing  to  tEeir  poata. 

Tlie  lower  section  of  the  river,  that  ia,  from  Saint  Loais  to  Fort  Randall,  has,  of 
icesnty,  from  the  fact  of  its  windins  throngh  a  fertile  and  well-populated  country, 
le  greatest  oommarcial  value,  besides  oarryini;  all  the  oommeroe  of  the  npper  river ; 
»  own  packet  trade  ia  perhaps  as  considerable  as  that  of  any  Waatern  rirer,  and  its 
irongfa  tiode  from  tto  great  oommarciol  center,  Saint  Louis,  though  oompeting  with 
ilrou  transportation  is  of  fait  importance. 

Fran  the  1st  of  February,  1867,  to  the  1st  of  October,  leS7,  from  Saint  Loais  212 
aaroDOM  are  raoorded  for  this  section  and  169  arilTBls.  Of  the  trade  troai  Saint 
barlea,  Fort  Leavenworth,  Saint  Joseph,  and  other  important  poioca  along  the  eeo- 
3D,  I  am  unable  to  famish  information,  farther  tlian  to  say  that  it  is  very  oonsid- 

The  Qovamment  freight  transported  od  this  section  amoaated  dnring  the  above 
Kht  months  to  6,000  tons,  and  waa  couaigDed  to  Fort  Leareuworth  and  Omalia. 
For  details  of  exports  and  reoeipta  at  the  port  of  Saint  Loais,  I  will  refer  to  the 
bleaaanex'4  and  faraished  ma  by  tlie  oonrteay  of  Mr.  QeorgeH.  Morgan,  secretary 
the  UoioD  Merohaot'a  Eictiange,  Saint  Lonla. 

VoT  auDexed  linb  of  Oovernmeut  freight,  I  am  indebted  to  brevet  Lieut.  CoL  C.  W. 
"bonuw.  United  States  Army. 

Navigation  opens  on  the  Lower  Missouri  on  the  breaking  op  of  the  lee  abont  the 
St  of  February  or  the  first  of  March,  and  ooatinnes  good  until  the  Srst  or  middle  of 
iptember,  when  the  river  becomes  so  low  as  to  oaose  greattrouble  from  bars.  Boats, 
iwQver,  oontinne  rnnning  nntil  late  In  November,  or,  in  favorable  seasons,  until  De- 
mlMiT,  when  iee  closes  the  season.  For  the  middle  section  the  channel  is  good  nntil 
elstof  Angast  above  the  Yellowhtono,  and  nntil  the  middle  of  Aagnst  below.    From 

0  Intter  period  until  the  laC  of  Novembec  the  ohaanel  is  full  of  bars  and  diffioalt. 
>»t«  have  cleared  from  Fort  Buford  after  the  lat  of  November,  bat  at  great  risk. 

In  the  npper  seolion  bat  little  tronble  isaaticipated  until  tbe  1st  of  Aagost;  after 
at  the  rapids  beoome  qnite  Impassable  in  ordinary  saaso as.  The  drst  boat]  for  Fort 
jntOD  start  fh>m  Saint  Louis  the  latter  part  of  Maroh,  aad  enoonnter  floating  ioe  on 
e  spring  rise,  above  Randall.  With  boats  specially  built  for  the  mountain  trade 
«  np  trip  ia  made  in  eixby  to  siity-flve  days ;  the  retnrn  iu  flftoea  to  twenty  days, 
n  the  second  trip  the  time  to  Beotoa  raa  jea  from  Hfty  to  sixty  days. 
Daring  the  last  aeasoa  many  baats  not  adaptsd  to  (lib  livar  attempted  the  trip  to 
mton  and  without  ancceas.  The  Centralia  started  Jaue  13,  and  waa  eighty-two 
tys  in  reaching  Fort  Hawley ;  thlrty-flvo  on  retaro.  The  Imperial  started  May  17, 
id  was  eighty-six  days  in  making  Cow  Island;  otbar  boats  madeeqnally  long  trips. 
be  iocreaaiag  demands  of  tbe  up-river  trade  caused  this  addition  to  the  mountain 
)et,and  bos  proven  the  impolicy  of  sending  any  but  light-draught  powerful  steamera 
'  Fort  Benton,  except  at  tbe  com-neaoement  of  the  seaaou. 

Parties  interested  ia  the  upper  river  begin  to  recogniza  the  nooossity  of  a  higher 
tltial  point  than  Saint  Lonis.  Sioux  City  will  probably  soon  beoome  the  rendezvous 
'the  monntain  fleet,  siuee  from  that  pnint  the  trip  will  bo  muoh  shortened,  the 
iDgers  of  tbe  lower  river  avoided,  and  two  round  tcipa  to  Bduton  oaaured.  Rates  of 
eight  and  insurance  wilt  be  greatly  rednaed,  ami  tbacomiuorcial  interests  of  Chicago 
illooine  indirect  competition  with  those  ofS^int  Louis,  cheapQiiinjc  the  vuUia  of  goods 
>the  ooDsnmer  in  Montaait.  Should  itba  decided  toooniiouaioate  with  the  river  by 
agon  trains,  at  the  mouth  of  tba  Muscle  Sholl,  boats  can  make  from  fonr  to  Ave  trips 

1  a  season  with  ease,  by  starting  from  Sioux  City.  tUiis  diverting  the  while  Montanu 
ade  to  the  river.  The  map  of  the  river,  now  beiuij  made  under  ray  direction,  will 
it  be  Snished  until  late  in  February,  when  it  will  be  submitted. 

For  details  "of  my  tour  of  inspection  of  the  obstructions  in  the  river,  and  of  the 
verBommeroe,  I  ro far  you  to  tho  papers  accompanying  this  report.  For  kind  at- 
mtion  and  material  assistance  iu  performing  the  duty  intrusted  to  me  I  am  greatly 
idebted  to  Captain  Uawtey  and  the  officers  of  the  steamer  Miner. 
For  many  civilities  and  much  iisornl  informutiou,  thanks  are  due  to  officers  of  the 
nny  stationed  at  the  yarious  military  posts  along  tbe  river. 

Imwoclasion,  Ihavetbehouortobe,eir,  veryreapactralty,yourobediant  servant, 

C.  W.  HowKIX, 
CAptaiH  Engineei-t,  Snl.  Afiyor,  V.  B.  A. 
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fBrtnot  (mm  Raportsf  tha  Chief  ot 


Unitkd  Statks  Enqiiceek  Oftice, 
HBADquAJiTERa  Department  or  Dakota, 

Stthit  Paul,  Mimm.,  Jammtty  3, 187R. 
OmsAi.:  I  hava  the  honor  to  tTUiBinitlienwitbkNportDpan  "Thoii 
of  tba  UlMoaii  Bivec  »Im««  Mm  moath  of  the  Velio  wstone." 


TOK  SXCnOH  OF  COUHTBT  TO  BE  BPKCtALLT  BKNUriTXD. 

Tbo  section  of  conntiy  to  be  apocially  benoRted  by  the  improTetDont  of  tbe  Cp^ 
HlMonri  Bivor  is  the  Territory  of  Moatana,  wbioh  lioa  about  tuidwaj  betweea  Ibi 
great  lake*  and  the  Pucido  Ocean,  Kmbraoad  between  tho  forty-BfUi  and  forty-aialli 
paralleU  aud  104°  and  116°  weat  longitade,  it  is  276  mile*  nido  tlota  north  tonatk 
and  a  little  over  520  milea  wide  ftom  eaat  to  weot.  It  containe  143,776  sqnanmik^ 
above  one-tenth  at  wbioh  (9,000,000  of  acra«)  is  farminK  luid.  Abont  one-fowtk 
of  the  inhabitnatB  are  miaere,  one-eighth  Btoekmen,  and  the  remainder  traders 
•nil  profession  at  mei). 

All  CTopg  are  planted  to  If  ay,  with  tbe  eioeption  of  winter  wheat,  wbieh  is  eowa  ia 
October, 

Hay  is  oat  and  stacked  in  July,  and  retains  its  aatnral  green  color  antil  naed.  "Ka 
peculiar  characteristia  is  remarVable,  aud  it  is  said  that  a  load  paesiog  bIdhj;  ite 
gtrpet  at  Cbrietmae  has  the  color  aud  perfume  of  now-movrn  hay. 

The  greatest  yield  iu  the  line  of  vegetables  is  in  potatoes,  turnips,  and  onion*. 

Btrawberries  of  the  finest  Tarieties  ripen  In  July,  thna  faroishing  a  loacioos  bmy 
in  the  warmest  month  of  the  year  at  the  rate  of  40  to  50  oents  a  quart. 

Tomatoes  do  not  ripen  until  Septem'   ~ 

Some  apples  are  grown  in  the  Territ<   , , 

Tbe  esperimeats  of  the  Sisters  of  Saint  Ignatii 
try  is  adapted  to  the  growth  of  apples,  plums,  and  all  Tarieties  of  berriBs. 

The  spnag- wheat  floor  of  Montana  is  white,  of  fine  quality,  and  makee  most  exed- 
Jont  bread,  while  its  buckwheat  and  oora-meal  are  said  to  beeqnal  to  tbe  best  van- 
eties  of  those  articles  in  tbe  States. 

Tlio  chief  exports  of  Montana  at  present  am  ores,  furs,  bides,  wool,  and  oatUe. 

The  imports  are  machinery,  manufaeturod  articles,  merobaudise,  and  supplies,  sack 
as  sugar,  cofiee,  tea,  &c. 

Hr.  Oeorge  Clendeunio,  Jr.,  Informs  me  that  tbe  ET«ater  portion  of  tbe  ftara  uA 
robes  are  collected  from  the  Btaokfoot  Agency,  tbe  Marios,  and  Milk  Biver  tntdisg- 
posts,  and  from  the  British  posmbsIoqb,  and  that  Benton  is  tbe  point  from  which  ttej 
are  shipped  to  the  East.  Benton  Teceiree  annually  alxint  100,000  robca  and  furs,  and 
tbe  Crow  Agency,  south  of  tho  Yellowstone,  about  5,000.  About  20,000  poanda  sf 
skins  are  received  annually  at  the  Crow  Ag^^ncy,  and  at  Benton  150,000  pounds.  Oni 
200,000  poundsof  wool  are  annually  shipped  to  the  East  This  quantity  will  grsdoallf 
iucruiuto,  and  wool  of  a  fine  quality  will  become  the  great  export  of  Montana. 

Tbu  boof  of  Montana  is  the  best  in  tbe  world,  and  its  mottou  rivals  the  oelebrabd 
Soutbilown.  Tbe  ease  with  trhioh  large  herds  are  raised,  and  tb<i  comparatively  atiltU 
cost  of  inaiotAining  them,  will  nndonbtedly  canse  Montana  in  the  future  to  foraiafa  il>' 
Kaitern  markets  with  an  article  ol  food  nhiob  will  be  not  only  of  a  finer  qnality  bat 
chu.i]ior  than  that  with  which  they  are  nowsapplied.  The  valley  of  the  llnscle  S^ 
and  the  beaiitifulJudith  Basin  most  be  davelopeit  into  magnificent  graxing-farai- 
The  herds  in  Montana  are  not  boased  and  fed  during  tbe  winter,  but  roaui  at  will,  wd 
■ulisist  on  the  plentiful,  luscions,  and  nntritloiiH  grosses  all  the  year  round. 

Of  thn  shipments  to  the  Territory,  about  one-fuiirtb  are  to  lleutoii  ai)J  (ho  remlit- 
der  to  Helena  via  Buntoa.  Uulona,  the  principal  distribntive  depot,  is  about  If 
miles  from  Benton,  the  transportation  between  tbe  two  plaoet<  being  by  UMani  li 
wagon  trnins. 

The  establishment  of  three  new  posts,  and  the  increase  of  tbe  number  of  troops  ■!*■ 
tioiied  in  the  Territory,  will  give  an  impulse  to  the  settlement  of  the  conotrr  by  •> 
least  a  partial  removal  of  the  two  barriers  to  suoh  settlement— iusccDrity  of  life  uA 
proiverty. 

In  regiinl  to  the  mineral  wealth  of  the  Territory,  it  has  been  said  that  as  »  ff^ 
bearing  country  Montana  st-nnds  next  to  California,  and  in  silver  she  TWiksfinti' 
Quality  possessed,  and  second  to  Sevada  in  the  Au;oant  prodaeod, 
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To  «Dt«t  folly  into  a  diaonsaion  of  the  miDiDg  loterMts  is  aaneoemar;  far  the  pur- 
MMS  of  lliiB  report,  the  oompiehMiaiTe  and  inteeestiDg  reports  of  the  eommiwlonpr 
it  miniDg  BtBtlatioa  being  nooessible.    A  few  leodiag  CMts  are,  however,  here  set 

Id  his  report  for  1874,  tba  ooDunlgaioner  gi7e8  the  following  exhibit  of  the  prodno* 
Jona  for  the  diffeieot  years : 


Ton. 

AnumnL 

Ytmn. 

A»o»t. 

IB,  000. 000 
»,  10D,000 

(•.oa^ooo 

t,»M,72a 

iiliected,  there- 


uuail  parcels,  andthat  the  yield  will  bo  inoreased  provided  labor  does  n< 
>iKh. 

Tba  shinments  of  silvor  ore  are  frradnallv  inoreaaioKr  and  with  the  introdnctinn  of 
Iiiartz-milis  the  gold  yield  will  ocdoabtedly  become  greater.  Hillionaof  tona  of  oro 
low  lie  worthlesB  at  the  mines  on  occonnt  of  high  ratea  of  trrinsportation. 


hJKh  rates  of  trnnspartation. 
11  parts  of  the  Territory,  can  lie  nsed,  i 
I,  for  blacksmi thing,  for  making  iteam  for  locomntivas  and  steamboat  parposes,  as 


Uoatana  coal,  which  is  abnndant  in  all  parts  of  the  Territory,  can  lie  nsed,  i 


ts  for  making  gas  and  smeitmg.iron,  galena,  and,  in  short,  for  every  parpose  for 
vhicb  eoft  PenDsytvanis  coal  cau  I^  ased.  Acoonlins  to  the  reports  of  the  Secretary 
>f  the  Interior,  about  70,000  aqnare  miles,  or  half  of  Montana,  is  underlaid  with  ooal- 
jeds ;  bnt  this  I  resard  aa  an  over-eetimate. 

Iron  ore  is  cqnally  abundant,  and  in  time  Montana  can  alone  aapply  the  needa  of 
lie  western  half  of  the  continent  with  iron. 

la  regard  to  the  nse  of  the  coal  for  steamboats  I  wontd  add  that  the  varieties  of 
Montana  coal  (lignite)  which  I  have  seen  aro  nnflt  for  sach  niirposca,  if  used  alone, 
>ii  any  boat  which  is  not  furaishod  with  locomotive  boilera.  It  la  dilUcult  of  ignition 
md  the  flame  ia  abort.  But  if  nsed  with  wood  it  causoa  a  saving  in  that  article  by 
teeping  np  *  hot  body  to  the  fire,  while  the  wood  snpplies  the  long,  lapping  flame. 


The  Hiasonti  Biver  and  the  oommoMoada  connecting  the  Territory  with  the  Ualoa 
l*»cific.  Central  Paolllo,  and  Utah  Nonhern  railroads  are  at  present  the  only  regnlat 
inea  of  cnramnni cation  with  Moutano.  Of  these  the  rircr  is  by  far  the  most  impor- 
jkDt.    It  Is  fjto  great  ronte. 

The  completion  of  the  Union  Pacific  and  the  low  water  of  1969  indnoed  the  mer- 
thanteanil  shippers  of  Montana  to  contract  tor  the  transpottatiun  oC  their  freight  by 
he  railroad,  it  having  lowered  its  rates  during  the  season  of  high  water  in  onler  to 
nmpeto  with  the  boats.  Time,  however,  proved  the  saperiority  of  the  water  ronta 
n  spite  of  the  obstacles  to  navigation,  and  the  bnlk  of  imports  returned  to  the  river. 

The  Helena  Independent,  in  oue  of  its  editorials,  says  of  the  river: 

"  Freights  can  bo  laid  down  at  Benton  at  snch  a  low  rate  that  successful  competi- 
ion  ftom  any  other  soarco  is  next  to  impossiblo.  At  any  rate  it  Is  tho  route  that 
Unntana  mnst  look  to  for  cheap  freights  until  she  gets  a  railroad,  and  therefore  it  is 
.be  doty  of  hor  |)eopIo  to  pat  forward  their  beHt  efforts  to  secure  meaanrea  that  will 
lid  ta  making  this  great  natural  highway  availablo  for  the  immense  commerce  that 
iritl  paas  over  It  for  the  next  ten  years.  It  ia  desirable  that  the  river  navigation 
ibonld  be  kept  ap  from  the  time  ice  breaks  up  in  the  spring  until  it  is  eloscd  In  tho 
"all  1^  ice." 

Th«  alKire-qnoted  atatementa  are  tme;  but  shonld  be  stronger  In  this,  that  the 
Uicaonri  Biver  will  alway  be  an  Important  line,  no  matter  how  many  railroads  may 
M  bnilt  in  Montana. 

It  is  the  intention  to  carry  the  Northern  Paciflo  Bailroad  along  the  sonth  bank  of 
the  Yellowstone.  This  road  will,  of  course,  receive  part  of  tho  freight  to  and  from 
Montana,  aa  does  the  Union  Pocitic  at  present,  but  there  is  a  largo  extent  of  tho  Tor- 
litory  which,  &om  Its  greater  convenience  to  tho  river,  and  fruin  the  very  nature  of 
its  prodDotioni,  most  And  an  outlet  for  those  productioos  la  the  Missondi 
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It  ia  impoMlblA  to  My  wben  tb«  Nortbsrn  Pacific  will  be  fioiahed  or  in  owitiw, 
ftod  i  I  ia  klao  impOHsible  to  state  what  tbs  b«i2ht  rates  on  tlut  nwd  will  1m.  Bat 
wbfttaoeTer  tbej  may  be,  tbe  Missouri  RiTer  will  always  leoei**  tho  balkj  ■attat^ 
as  belter  adapted  to  ItaearriaKeatratesto  which  the  railroad  c ---'-■-  • »- 


It  is  piopoaed  now  aimplv  to  anbinlt  flnch  au  exhibit  of  the  oommarce  of  the  rirs 
laat  aeaaon  as  tbe  luforaiatloti  whioh  oonld  be  obtained  will  permit. 

Hestra.  J.  O.  Baker  &.  Co.,  of  Beutoii,  irho  ship  over  ODO-foorth  of  the  freight  which 
goes  np  the  river,  have.  In  oompllanoe  with  my  rcqaeat,  kiodly  fornialMd  me  witk 
tbe  following  iDfonnatioD  : 

During  the  last  season  25  oteamera  airi red  at  Benton,  landing  6,383  bnuof  Eteigbi 
aud  abont  1,500  passeDgers.  Tbeae  boat*  earned  down  tb«  river  3,900  tens«f  fidgU 
and  aI>oDt  GOO  paasengera. 

The  imports  consisted  of  mercbandise  for  tbe  meicbantB  of  Honlana,  anpplits  fir 
the  Army  and  iDdioas,  and  the  Northwest  Uonoted  Poltoe  of  Canada. 

The  exports  consisted  of  ore,  wool,  hides,  and  fors ;  principally  of  ore. 

Oning  to  the  iadian  tronbles,  only  six  steameis  landed  at  Cow  Island,  partinfru- 
ing  to  ship  freight  by  that  route,  as  it  woold  have  to  be  carried  overluid  in  ngeg* 
toBentoD. 

Tlie  additional  cost  of  tranaportation  ela  Cjw  Island  has  been  2}  oenta  per  ponod, 
or  nliont  three  times  as  mnoh  as  it  woald  have  been  if  boats  coald  have  earned  tte 
rreiaht  to  Benton. 

The  average  amonnt  of  freight  landed  at  Cow  Island  annnally  \n  500  tons,  eaoong 
an  extra  aneaal  expense  to  the  Oovernment  and  citisens  of  ^,000.  In  addition  ta 
this,  both  the  OovemincDt  and  citizens  ship  by  the  Union  PaciQo  Bailroad  (a  circnil- 
■>ii8  ronto,  requiring  450  miles  of  wagon  transportation)  at  a  bekvy  expense.  TiM 
Cannes  a  differouce  in  fTelgbtofat  least  (75,000.  Tliia  woold  not  occur  were  the  lirtf 
iinvigabte  daring  the  whole  season.  Sinoo  1U70  tlio  commerce  of  the  river  haa  in- 
crca^  50  per  cent. 

During  toe  month  of  September  abont  60  tons  of  Government  freight  wei«  bmel 
at  Cow  Island  by  the  Nee  Perois.  Tbis  flight  was  lying  at  tbe  landing  awaiting 
Irnnttportatioii  to  Benton,  and  tbe  loss  could  not  have  oconrred  If  the  boats  had  beta 
able  to  reach  the  latter  place. 

The  number  of  troops  stationed  in  Montana  has  been  increased,  and  it  natanUr 
follows  that  a  greater  amonnt  of  supplies  will  be  sent  to  the  Territory  hereafter.  It 
wonld  be  a  great  saving  to  the  Government  to  be  able  to  ship  these  supplies  direct  ti 
Benton  by  lioat,  and  thence  lianl  them  by  wagons  to  the  different  posts,  at  the  ait 
of  U  oeot  per  100  miles. 

Tbe  following  is  a  olaaaified  achednle  of  exports,  via  the  river,  for  1877: 
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It  is  p«rhapa  wollU>BUtehere  that  the  river  is  DavlKalile  to  BonUiafi\>m  about  May 
;a  %bo  middle  of  AnEOst,  and  that  froiQ  tho  latter  date  to  abonttbo  middle  of  October 
M>*la  land  their  freisbt  and  paasengers  at  Cow  talaod, 

*rti«  fact  that  freigDt  most  be  rehaodled  at  Coir  lalaod  (robondliDg  being  alwsTS  a 
(oarce  of  iooreawd  expenee),  aud  that  traiisportatioQ  by  waKaue  is  moro  costly  tban 
ttk»t  by  boats,  haa  led  the  people  of  Hontana  to  ask  that  the  river  sboald  be  improTed 
in  «nder  that  the  annoal  period  of  navigatioa  to  Beuton  may  be  extended. 

•  •  ■  ■  •  •  b 

Vecy  teapeotitaUy,  yonr  obedient  Mrvaat, 

mte  CHin  OF  Eroiubbrb,  U.  S.  A. 


|XitractA«mBepartoftb«Chleraf  Enelnaera,  Part  n,  IB?*.] 

Umitsd  Statks  Enoimbbb  OrFici, 

Saint  Fa»l,  Minn.,  Aiigiul  12,  1879. 
OsNKRAL :  I  have  the  honor  to  fbrward  herewith  my  annnal  reports  for  the  flncal 
year  endins  Jnne  30,  1879,  apon  the  improTement  of  the  Missouri  River  above  the 
moDtb  of  Uie  TellowBtane,  and  apoa  the  sarrey  of  the  Yellowstone  River. 
Very  reepectfally,  yonr  obedient  servant, 

Edwd.  Haouibk, 
i^r«t  LieitUitantf  Corp*  of  Engiiueri 
Brig.  Oen.  H.  0.  Wrioht, 

CkitfofEngineert,  U.S.A. 


COMHEBCE. 

The  nnmber  of  stetuoboat  arrivals  nt  Benton  was  46,  an  inoraose  of  SI  over  1877. 
The  l^ight  carried  np  the  river  amounted  to  8,764  tons,  of  a  value  of  about  $2,631,300, 
showiDff  an  increase  over  ltfT7  of  3,001  tons,  of  an  approximate  -valne  of  (1)27,300. 
UaJ.  William  B.  Huebes,  quartermoBteT  U.  S.  A.,  onderdate  of  October  1G,  IHTtj,  in- 
formed  me  that  be  bad  shipped  iVom  Yankton,  Dak.,  for  the  Missouri  River  above 
Bafonl,  261,131  poands  of  Government  freight.  Capt  E.  B.  Eirk,  assistant  qnortor- 
master  V.  S.  A.,  informa  me  that  the  Ooveioment  freight  shipped  np  the  river  from 
Bnford  amounted  to  94,424  pounds. , 

I  have  been  noabte  to  obtoin  a  ftall  exhibit  of  the  exports,  but  the  amount  of  wool 
shipped  down  the  river  was  696,000  pounds,  an  increase  over  1877  of4tn',54i  pounds. 
For  pnrpomsof  comparison,  the  valueof  the  wool  Is  assumed  as  that  of  1S77  shipments; 
hence  the  money  value  on  the  increase  shipment  amounted  to  about  9169,631^,  or  the 
total  valneof  the  IK7S  wool  whs  1242,599. 

Six  of  tho  descending  boats  were  loaded  with  cattle.  It  is  safe  to  assume  that  tho 
unonut  of  othnr  atticlus  of  eijKirt  did  not  fall  bolovr  that  of  1^77.  The  amount  of 
fnigbt  oarriod  up  the  river  will  hereafter  be  greater,  on  account  of  the  establishment 
of  a  large  [Mst,  Fort  Assinnaboine,  on  Milk  River,  about  40  miles  north  of  the  Missouri. 

TUE  TBLLOWSTOKE  A3  A  LINK  Ot  COMMDKICATION  AND  TRAITS  PORT  ATION. 

The  section  of  country  to  be  specially  benefited  by  the  improvomont  of  the  Yellow* 
stone  is,  of  course,  the  Territory  of  Montana.  Reference  will  be  made  to  the  pro- 
doe  ti  one  of  the  territory  in  general,  but  more  partlcolarly  to  the  region  adjacent  to 
tbe  river  in  question. 

The  valley  of  the  Yellowstoue  is  not  inferior  to  other  sections  of  Montana.  The 
soil  is  as  good,  the  grasses  as  fine,  and  tbe  region  sooth  of  the  river  in  the  neighbor- 
hood of  Clark's  Pork  and  lis  tributaries  Is  rich  in  valuable  ores.  The  Commissioner 
of  Mining  Statistics,  in  his  report  for  the  year  ending  Oecomber  31,  1S74,  says: 

"  From  Mr,  John  Uamott,  an  old  prospector  in  .this  region,  Mr.  Wheeler  procured 
MHnefine  specimens  of  ore,  containing  from  70  to  80  per  ocut.  of  lead,  which  he  had 
fonnd  at  uie  headwaters  of  Soda  Bntte  Creek,  a  tributary  of  Clark's  Fork  of  the 
YtJIonstone,  near  tho  east  boundary  of  the  National  Park. 

"Blackmore  and  New  World  mining  (lietricta  have  been  locateil  Imro,  t.-tkios  in  12 
bUm  trom  east  to  west  and  6  &oin  north  to  south.    Tbey  contain  a  large  number  ot 
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well'deflned  lesdi.  The  moanteino,  m  Mr.  Barnett  describes  tlieni,  an  uHn«d  wUk 
WMh-boirlders  of  galena,  and  the  veins,  so  tax  ■■  tested,  &re  fctMn  6  to  K  feet  wits. 

"A  tonnel  across  the  Mammoth  vein  in  the  New  Woe td  district  stiinnSSieitff 
•olid  ore,  and  the  nldth  of  the  vein  is  not  known. 

"  The  New  Caledonia  shows  a  well-defined  6-foot  vein.  The  Great  B^blk,  Onr- 
ley,  IroDclad,  Uoastun,  Woody,  Silver  Zone,  Silver  Gift,  BlackfooL  Bhoo-Fl]- ,  Alts 
Calirornia,  Alta  UootaDO,  and  a  large  namber  of  other  veins,  have  Wd  loeUcd  bet 
not  developed.  There  ta  an  abnndanoe  of  wood  and  water  tot  all  poraMts.  A  ttw 
miles  of  road-bollding  wonld  make  the  mtoes  accessible  for  wagooe.  Tbs  ihcs  oosld 
th«D  be  baaled  In  va«t  qojuitities  to  or  near  the  Crow  A^seuey ,  on  the  TeUowstotie. 

"FromcmdeasMys,  these  oras  will  yield  ftom  50  towO  onnces  of  tUva  perts^ 
and  ftotn  70  to  80  per  cent,  of  lead.    The  minee  are  aboat  110  miles  sonUwut  of  Bom- 

,  IS76,  the  ConuniirioDer  saya : 
_  _    _  .     M  show  OD  the  Borfsoe  Urge  qnantities  of  galms  sndsflwr 

B,  very  rich  in  galena — 60  to  80  per  oent. — and  in  silver-bearing  from|IO  ta|GDSper 
wn,  according  to  the  teats  that  have  been  made.  *  *  *  A  company  ha*  been  Ictmti 
to  begin  their  development ;  bot  it  will  take  both  time  and  money  to  make  tha 
profitable.  The  improtetUKt  of  ■KOvigaOon  o%  U«  ¥iilow»1o»e  «s«U  brisf  steasttsrt 
vftJUa  iOO  miUa  of  Ucst." 

He  Baji,  farther,  that  qnarti  mining  is  on  the  increase  all  over  the  TenibH?,  whils    | 

.   ,     .     inlSTSttw     ' 

ever  before,  and  less  dnst  from  plaoer  mines. 

The  nnmber  of  tons  of  silver  ore  worked  and  shipped  in  1875  is  ray  nearly  doaUs    ', 
the  qnanttty  worked  and  shipited  in  1874. 

The  copper  interest  is  growlne. 

Itr-.Wheeler  estimates  the  yield  of  gold,  diver,  and  copper  during  the  year  1873  w 
worth  $3,506,100.  This  was  the  amount  sctnall;  realiied,  "bat  at  the  close  of  d» 
year  there  were  more  tons  of  sitvor  and  copper  orex  at  the  month  of  the  mines  pir- 
psred  readyforBhipment,of  equal  averagevalae  per  ton,  than  were  shipped  daring  Ibt 
year;  and  100,000  tons  of  ores,  nmniog  Cmra  |40  to  |150  per  ton,  that  will  not  iku 
shipment,  are  piled  by  the  damps  for  latare  working  or  awaiting  cheaper  transper- 

Want  of  transportation  la  the  oontlnnal  cry  tn  Montana,  and,  in  a  great  messoie, 
limits  the  yield  of  the  mines. 

A  remedy  Is  hoped  for  In  railroads  or  the  Improvement  of  the  navigation  af  tte 
Miseonrl  and  Yellowstone  riven,  by  help  of  Congress,  fur  which  the  legislatoie  hM 
forwanii'd  a  memorial. 

Mr.  William  F.  Wheeler,  fonnerly  United  BUtes  marshal,  informs  me  that  the  min- 
oral  yield  for  the  >'ear  1U77  wan  %^,lft\fiOa  in  value. 

Bnt  the  mineral  wealth  of  Montana  is  of  secondary  Importance  command  to  btf 
value  as  a  stock-raising  and  wooI-kto wing  section,  being  nnsarpaased  inthetaas*- 
HIssoari  country.  The  number  of  beef  cattle  driven  and  shipped  Q>om  the  Tenitol 
In  1877  amounted  to  13,500  head,  of  an  approximate  valne  of  |%0,000.  The  loW 
wool  shipment  was  310,000  ponnds,  of  an  approximate  valne  of  |i(^500. 

Tbe  Improvement  of  the  navigation  of  tbe  Yellowstone  will  certainly  give  riiet'i 
DO  inorease  of  population,  and  hence  an  increase  of  productions  and  sliipments. 

As  stated  above,  the  Yellowstone  Valley  is  not  inferior  to  other  sections  of  the  Tt^ 
ritory,  and  is  rapidly  being  settled.    In  a  report  forwarded  to  the  Chief  (tf  Engineen, 
Mu^h,  1877,  I  eitiresaod  the  opinion  that,  agricnltu rally  considered,  Ihevalley  of  (k    | 
Teliowstoneoonld  be  classed  as  "fair."    It  was  only  on  an  overland  trip  last  fall  fm    '■ 
Fort  Ke^h  to  Fort  Bnfoni  that  I  was  enabled  to  fully  appreciate  its  full  valne.    it    , 
late  as  1876  almost  every  foot  of  this  valley  was  in  the  nudispated  poaseaslon  of  tbt    '•■ 
Indians.     Now  there  are  settlementB  of  white  men,  the  river  bank  is  lined  with  wood- 
yards,  where  the  loborinf[steaml>oat«  maj  purchase  fresh  Bupijliee  of  fuel;  thotrsvelef 
enconntera,  every  few  miles,  rancbce  with  claims  nmler  coltivatioD,  producing  j^re* 
V an elicH  of  vegetables  and  cereal h,  l>cBicl08  the  Ininry  of  meloDs,  while  the  fertile  bot- 
tom lands  and  gentle  slopes  are  dott«cl  with  slock,  gracing  upon  the  bnnchandbnffil* 
grasses  with  wliich  the  land  is  thickly  carpeted.     Irrigation  ia  a  pmblem  of  eu?    ' 
solution,  demanding  an  espenditnroof  but  little  labor  and  money,  and  snob  cheap  snil 
snccessful  irrigation  fullilla  the  only  conditioii  requisite  in  this  regiou  for  the  proAt- 
ablo  growth  of  alt  kinds  of  grain.     There  is  plenty  of  timber,  and  the  valley  ia  in- 
tersected by  unmeions  Htreams  of  clear,  sweety  running  water. 

The  principal  town  of  this  sectton  is  Miles  Cilv,  the  seat  of  Custer  Connty.  It  h 
beatitifully  aitnated  on  the  east  bank  of  Tongue  River,  in  si^t  of  the  Yellowstant, 
and  at  present  baa  a  population  of  about  1,000  souls.  It  is  a  prosperons  and  thririuj 
town,  apparently  free  trom  much  of  tbe  disorder  and  lawlessness  so  charactBTlstic  a 
frontier  settlements. 

Coalaon  City,  abont  6  miles  aliove  Baker's  battle  gronod,  la  the  blgheot  point  ctk 
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Mcbed  by  a  Bteamboftt.  I  haTeneTeraMD  this  toirn,  and  have  been  unable  tooljtam 
id;  definite  inrotmatioa  ooaoerD[D|;  it.  It  would  appear  that  itowM  itaori|;io  to  the 
act  that  aa  far  as  kuoffn  ite  aito  le  the  head  of  Dsvigatloa  on  the  YellovratODe,  and 
hat  it  naa  expected  that  it  would  be  the  transfer  depot  of  supplies  for  the  lower  por- 
jon  of  llontana. 

I  was  nnable  to  obt^o  adj  reliable  information  from  the  oitiiens  aloDg  the  rir^r  of 
,he  amoDDt  and  valae  of  the  frei(;ht  earned  ap  the  Yellowstone  last  jear.  Cspt.  B.  B. 
£irk,  asristont  qaartermaatar  U.  S.  A..,  eatimstes  the  amonnt  of  private  ftoishc  loat 
rear  aa  1,000  tana,  of  an  approximate  value  of  |300,00n.  Large  amonDta  of  freight 
■ere  later  in  (he  aeason  oarried  OTerlond  by  wagons.  The  total  anaonnt  of  Goveru- 
neet  freight  was  ahoot  6,08^  tons. 

Theriver  ia  at  praent  the  main  line  of  transportation  oonnecting  the  two  large 
pott^  Forta  Ket^D  and  Cnster,  with  the  east.  The  Northern  Paoiflo  Railroad  is  in 
fngnmot  eonstrootiou  to  the  Yellowstouo,  and  it  is  the  intODtioa  to  oarry  ib  np  the 
nlWraf  that  stream.  This  mad  irill,  of  coarse,  detract  somewhat  from  tho  value  of 
thenver,  hut  a  healthy  competition  will  arise  and  resaltin  a  beneQt  to  the  people  of 
llontana.  The  river  will  always  receive  Us  share  of  the  freight,  espeoially  of  the 
balkf  claaa,  and  of  snch  articles  oa  do  not  demand  an  imnindiate  market,  since  it  is 
better  adapted  to  their  carrli^,  at  rates  to  which  the  railruida  oaunot  safely  descend. 
It  will  also,  by  its  competition,  keep  at  reasonable  Qgurea  tha  rates  on  those  articles 
which  will,  other  things  being  eqnal,  seek  the  railroad  for  rapid  transit. 

Tbe  Northern  Paciftu  probably  will  not  for  years  have  any  local  boainesson  the  long 
■tieteh  of  over  200  miles  from  Bismarck  to  the  point  where  it  will  strike  the  Yellow- 
atone,  and  Datnrally  freight  rates  to  and  from  Montana  will  be  high,  nnless  kept  down 
lij  competition,  it  will  be  only  for  tho  western  portion  of  the  Territory  that  tho 
CDion  and  Northern  Paeiflc  railroads  wilt  eompoto,  and  conseqnently  the  Yellowstone 
will  be  the  only  tine  of  transportation  for  tbe  soutbeastom  section  to  rival  tbe  latter 
nihoad. 


(ZitiBotErem  AnDDalBapoTtoriheChlsrorEngliioers,  U.S.  Arm;,  Put  II.  ISSL] 

United  Statrs  Enginreu  Office, 

Saint  raul,  ilimn.,  Jnlg  U,  1881. 
Geoeral:  Ihave  tho  honor  to  transmit  herewith  my  annual  reports  upon  the  worka 
rftivw  improvements  In  my  charge,  for  the  fiscal  year  ondinj  Jnoe  30,  1881. 
Very  roapectfnlly,  yonr  obedient  sarvont, 

Ed  WD.  Mao  u  IRK, 
Captain  of  Enginetrt, 
Tlw  Chief  or  EiraiiraBita,  IT.  S.  A. 

eTATisTica. 

Ctf%.  E,  B.  Eitk,  OMistant  qaartormaster  U.  S.  Army,  informs  me  tbaC  dnring  last 
JMDn  there  were  shipped  (him  tho  depot  at  Bismarck  for  points  on  tho  Uissonri 
Biter  9,036,818  pounds  of  military  stores. 

Cspt  D.  D.  Wheeler,  assistant  qnartermaster  TT.  S.  Army,  infurma  me  that  during 
Iw  MMon  of  1860  there  were  shipped  from  Yankton  to  points  on  the  Missouri  Kiver 
15  bitd  cattle,  11  horses,  135  mnles,  and  3,595,133  ponnds  of  stores. 

UsaL  FrMioia  Woodbridge,  Seventh  Infantry,  actioK  assistant  quartermaster,  in- 
lonHDiethatdnriDg  the  season  of  1880  there  were  shipped  from  Fort  Bnfonl,  Dak., 
fw  a»  Hyper  Miaeonri  Biver  661,971  pounds  stores  and  1  horse. 

FrontM  River  Pniac,  of  January  5, 1881,  published  at  Fort  Benton,  I  obtain  (ho 
iDltowing  information:  "ThototalamountoffreiKht,esclnBive  of  Government  freight, 
ttrmd  into  tbe  Territory  by  tho  river  was  10,013,693  pounds." 

I  ^0  been  unable  to  obtain  a  fall  eihibit  of  the  exports,  bat  the  amount  of  wool 
uipptd  by  the  river  was  600,000  poaads.  It  is  safe  to  assume  that  the  amount  of 
*ww»rtiel«B  of  export  was  not  less  than  that  of  previoiia  years. 

lae total  shipmeotsof  hides,  pelts,  furs,  &.O.,  from  the  Territory,  by  rail  and  river, 
"wnted  to  660,000  pounds.  The  exports  of  Montana,  omdo  and  roBnod  silver  and 
j™«  bnllion,  for  IS*  amoant«d  to  10,913,407  ponnda.  During  tho  year  there  wor« 
H^Whood  of  beef  ateers  driven  to  the  eoalern  market  and  to  the  British  possessiOM 
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finuwrj  ^Tittt/ntfht,  vuUMm t/ tiytrU  mad  ladlmm  D^trtmnl fltlfU. 

PriTiOBftBlght 16,S13,« 

aoTsniiBeiit  f^igbt  from  DiMiarak a,83S,HS 

OoT«ntneDt  freight  froa  TuktoD X,SS^I>> 

OonnnMat  fMgbt  from  Fort  Boford.  Dkk SEt,l71 

OoTemnnat  ft«lghi  from  Cow  laland,  Uont...... ••  i,Wt 

OorerDiBcat  fMght  from  CorI  Bmki,  HoDt «9.90 

GoT«niiiMnt  froigbt  from  Fort  Bentoo,  Uonl 48,86 

ToUl 29,38e,W» 

Or  »lK>at  14,<I54  faHU. 

UKPKontMKITT  OV  TXLLOWSTOITB  MVKR,  KOXTANA  AKS  DAEOTA. 

aTATisncs. 


WMon  there  were  snipped  from  tb( 
Blrei  8,192^73  pounds  of  niliUry 

Capt.  D.  D.  Wheeler,  uaistuit  qaartermaslei  0,  S.  Armf,  lofonns  ma  tbkt  duia; 
tbe  seMoo  of  luyo  tbere  were  shipped  from  Taoktoa  to  poiuta  oo  the  TeUoeMai 
BiverSO  moles  and  479,015  poaods  of  stores. 

Lient.  FnuioiB  Woodbridfte,  Seventh  lat^otry,  aoting  anlstMit  iinarterrBaater,  U- 
forma  me  iluit  dnrioc  the  aeuoo  of  18d0  there  were  shipped  from  Port  Baford,  D»n 
to  points  OD  the  TellowstoDe  Biver  I  horse  and  822/i^  ponndn  of  stores. 

Capt.  A.  R.  Nioioger  (furmarly  oaptalo.  United  States  Armj)  informs  me  that  tt« 
exports  of  Montana  last  season,  by  the  Teliowstono,  amounted  to  abont  600  torn  ■! 
bides,  pelta.  furs,  &o. ;  that  sbipmont  will  be  nearly  donble  this  season.  New  ta*Bi 
are  apringinK  ap  in  tbe  valley,  and  tbo  settlements  are  rapidly  innreasluj;. 

M^j.  P.  P.  HoEIralb,  land  oommimioiier  at  Uilea  City,  informs  me  that  there  «<n 
tweu  ty-funr  steamboat  arrivals  at  Hilea  Citydarios  the  season  of  18^0,  areragin^tU 
'  tons  of  freight  pec  boat,  or  a  total  of  6,000  tons,  which  included  Oovemment  fireifU. 

Smmmmrj  o/ rivtr  frtifU,  esoIa«lM  0/  ludioM  Dtpartmtntfirti^L 

Export* ; 1.90t,(a 

Private  imports StSLftlB 

Go'emraent  ftvight  from  Bismarck S,19il^ 

Ooverament  freigbt  from  TanktoQ rti,tli 

GOTcrnment  fnigbt  from  Buford _  ■ 822,*' 

OoTorament  freight  from  Big  Horn  Dapot 21,19 

Qorerameot  freight  from  Port  Keogh 274,0'^ 

ToUl 13,SttliM 

Or  about  6,600  tons. 


[KitfMtlhiaAimiulBaparttftboOhlefaf  BssIaasra,D.  a.  Amy,  P>cttt,Ue.I  l 

Umitrd  States  Emotnkbr  Or  no. 

Saint  Paul,  Mian.,  Jnig  S,  163.      i 
QimSAi. :  I  have  the  honor  to  submit  herewith  my  annual  r^wrts  upon  the  wtA   < 
of  river  Improvements  in  my  charge  for  tbe  Bseal  year  endlag  Jane  30,  1S39. 
Very  respectfully,  your  obedient  servant, 

Edvd.  UAQmBE, 

Csplala  of  engtnmf, 
The  CuiKV  or  EitatMBBRs,  U.  8.  A. 
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COUMBBCIAI.  STATISTICS  [lOeSODU  KITKBl. 

^▼e  Hd^  of  itMinboats  make  their  h«adqnart«ra  at  BUmaroV,  Dab.,  and  from  SO 
to  30  txMta  ply  IwtweeD  that  town  and  points  on  tbe  Hiiwonri  Itiver,  makiiij;  dnriag 
tli»  nritnnn  of  navigation  fmm  on«  bondred  and  Qfty  to  one  hundred  and  BeveDtj--Sve 
trip*.  Tha  bosinen  for  1881  won  in  cxomH  of  thatof  any  previoiin  year.  There  were 
SI  DMta  employed,  the  largcftt  being  the  Dacotab,  with  a  Treiglit  capacity  of  1,400 
ton*,  and  the  Bmalleetwith  a  freight  capacity  of  2S0  tooD.  Tliesu  boats  oarried  into 
MoDtana  Si7,S60,000  poniids  of  private  and  7,900,000  ponnda  of  Government  fMgbt, 
idbUdk  a  total  of  34,700,000  ponnds,  vnlned  at  ^,214,000. 

In  additioD,  there  were  transported  1,300  ponengera,  S,400  Indiana,  1,600  head  of 
horsea  and  cattle,  and  600  bead  of  aheep.  Tbe  ezporta,  as  far  u  learned,  were  h  fol- 
lows :  23.000  bnffalohide^  valued  at  $37,500;  180  tona  wool,  valued  at|90,000;  3S3,7&0 
ponnda  of  hidea,  pelta,  &0.,  valned  at  abont  (76,195;  and  also  an  nneatlmated  qnan- 
titr  of  fnrsand  wolf  ekins. 

Tliesleamboatownera  estimate  that  tbe  bnaineas  this  Booson  will  exceed  that  of  laat 
year.  The  rsptd  aetAlement  of  the  oonntry  tributary  to  Benton  and  the  Judith  Batlu 
will  eall  for  lu'ge  sblpmenta  by  river  In  the  future. 

COMMERCIAL  STATISTICS  [TELLOWSTOMX  BIVZR]. 

V\-n  line*  of  8t«anier8  make  their  headqnartera  at  Bismarak,  Dak.,  and  from  30  to 
30  tMMita  ply  between  this  town  and  points  on  the  Miaaonri  and  Yellowstone,  making 
dnrinK  the  aeaaoa  of  navigation  from  one  hnndred  and  fifty  to  one  hundred  and  Sev- 
an ty -five  tripe. 

The  steamboat  bnrinesa  for  1881  waa  greatly  in  eioesa  of  any  previous  jeai.  There 
"were  SI  boats  employed,  the  largeat  being  tbe  Daootah,  with  a  freight  capacity  of 
1,400  tons,  and  the  amallest  the  Qpneral  TompklDB,  with  a  freight  capacity  of2!i0 

The  flight  cotrled  up  the  Tellowstone  River  amonnteil  to  3,430,000  ponnda,  of  an 
eatiniatod  valne  of  ll.S^.OOO.  The  exports  were  priooipally  hides,  fura,  and  aklna. 
There  were  shipped  9J,000  baffalo-robea,  of  a  valne  of  ^913,600,  and  about  963,000 
ponntia  of  bides,  valued  at  f!)5,533,  besides  a  qnanttty  of  fnra  and  wolf  skins.  The 
above  values  are  those  on  tbe  river  hank. 

The  Tfnrthcm  Paoifto  Railroad  has  tapped  the  Tellowftone  Valley  at  Olendive,  and 
it  ia  hardlypoMililo  that  tberq  will  be  any  freight  carried  on  the  river  above  Glendive 
as  long  aa  the  railroad  ft«ight  rates  remain  reasonable.  Bnt  from  Olendive  to  the 
month  is  a  stretch  of  river  which  may  be  male  very  nsefnlas  a  line  of  transportation 
for  Benton  and  other  Upper  Montana  freight.  The  long  river  haul  of  303  milea  from 
Ulsnistck  to  Bufbrd  wonld  thus  be  savea  by  a  down-river  haul  of  about  100  milea. 
Hence  It  is  proposed  to  oonAoe  the  work  of  the  coming  seasnn  to  that  portion  of  the 
river.  The  work  will  oonsiat  in  eomphstlag  the  dam  at  Katie's  Island  by  raising  it  a 
tvtt  higher,  removing  molM  and  snags  from  the  ohannel  at  tbe  foot  of  Katie's  Island, 
conatmoting  dama  at  Olendive  Shoal  and  Stanly's  ShoaU,  and  removing  tbe  fen  rooks 
and  anaga  which  are  to  be  fonnd  between  those  points. 

There  are  several  other  places  whieh  need  improvemeat,  particularly  the  month, 
nere  are  In  the  lower  reaon  a  nnmber  of  snags  and  overhanging  trees  which  should 
he  remuveii.  1  am  confident  that  a  ohannel  at  least  H  feet  deep  oan  be  obtained  and 
jDalntsined  dnrin^  the  season  of  navigation. 


Ilitnet  from  Asnosl  Beport  of  the  Ohlsf  of  Eogliiosn.  IT.  &  Army,  Put  IT,  1883.] 

Saint  Paul,  Hnm.,  Marek  17, 1883. 
QcnRAL:  I  bare  Uie  honor  to  anhmtt  the  following  reports  on  the  works  fn  my 

Tory  respectfully,  ;onr  obodient  servant^ 

ElDTD.  MAoniitB, 

Citplain  0/  Sugimetn. 
Tbe  CniET  OF  EtraiiTKXRS,  V.  8.  A, 
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In  1"TB  the  nnmber  of  •teamboat  amvaU  at  Beoto-i  waa  forty-alx.  Tbe  TtwtM 
r-arrieit  Dp  tbe  river  amoanted  to  8,764  tons,  of  an  approximate  valae  of  t^C-tl,^ 
The  GoTemment  freight  ahippad  from  YaoKtoo,  Dali.,  for  tbo-river  above  Bafaid 
ADioDDted  to  961,131  poaods,  and  the  ainoant  shipped  ap  the  river  from  Baford  wu 
94.434  pouDda. 

The  amonnt  of  wool  ahlpped  down  the  river  wai  696,000  poandit,  and  tbe  amoant 
of  other  articlea  of  export  was  abont  the  same  ae  the  previous  year. 

Id  lySO  there  were  snipped  from  Bismarckfor  points  od  the  Miswnri  River  9,036,818 
pounds  of  Qovemment  freight.  From  Tsakton  there  ireie  sbippoil  to  points  on  the 
Mineoiiri  &iver  2,[i95,I3S  pouails  of  Qoverament  freight,  and  from  Buford  tber«  wen 
shipped  io  points  on  the  Uisaouri  Giver  691,971  ponnda  of  Qovernment  fraifjht.  Tb* 
amonnt  of  wool  shipped  down  the  river  was  600,000  ponnds,  and  the  amonnt  of  other 
articles  of  export  was  al>ont  the  same  as  that  of  previons  years. 

Eher freigkt,  erolMriM  oftxporti  mi  ItUHa*  D^artmattjirtight. 

Private  freight 16,913,6SJ 

Government  freiglTt  from  Bismarck 9.036,814 

Government  flight  from  Yitnkton 2,ri9!i,l£ 

Government  freijibtfmm  Fort  Bnford 601,911 

Government  froijibt  frnm  Cun  Inland ^313 

Government  freight  from  Coat  Banks 48,319 

Government  freight  from  Benton 46,6)5 

Total a9,3oe,wo 

Or  alioiit  14,654  tons. 

In  181^1  five  lines  of  steamboats  maile  their  headnnartcrs  at  Bismarck,  Dak.,  and  31 
boats  plied  between  that  town  and  nninls  on  tlie  Missouri  River,  making  dnring  the 
season  of  navigation  from  one  hundred  and  lilly  to  one  hnndred  and  seventy-five 
trips.    I'heso  boats  carried  into  Montana  27,56(1,000  ponnds  of  private  and  T.aOO.OOJ 

Ennnds  of  Government  freight,  making  a  tnlal  of  34,7riO,OO0  ponnda,  valned  at 
),214,000.  In  addition  there  wore  trauaiiiirt«<l  1,300  passengers,  3,400  Indians,  1,800 
head  of  horses  and  cattle,  and  600  hoail  of  sheep.  Tbo  exports,  as  far  as  learned, 
were  as  followB:  2:1,000  bnlfalo  biJe«,  valnod  at  (37,500:  180  tons  wool,  valued  at 
190,000;  253,750  ponnds  of  bides,  pelts,  &.C.,  valned  at  abont  (76,135,  and  also  an 
nneetimated  qaantity  of  furs  and  wolf  skins. 

In  isej  tbennml>erof  steamboat,  arrivals  at  Bonton  was  40  the  number  of  depart- 
nres  from  Bismarck  Iwing  86,  and  the  nnmber  of  arrivals  at  the  same  place  being  85. 

The  total  shiprafiDt  of  freiglit  from  Bismarck  was  3-2,194,041  pounds,  of  an  approxi- 
mate valno  of  tt,32IJ,106.  Of  this  araouDl,,  5,100,000  pounds  wsa  Oavemniact  Mght, 
Tb«r«  were  3,500  passengers  and  1,300  troops  transported. 
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Tbe  aspoits  ftom  Benton  were  •«  follown: 


AiUelM. 

Qnantttj. 

T^im. 

at v:v:vr=rr:::v;\vr~:--v;;;-^.-::=S 

129,190 
7,  BOO 
28,000 

i.-aa 
a,oos 
4t,eei 

t30o.ooa 

n<«rhB<U fT-Ao.. 

KBlMmln" ''"""''"'"'^"""'''"'""''"(In" 

24: 000 

Tbe  total  ireigbt  of  tlieae  shipmento  was  abont  4,000,000  poDO'ls. 
Tte  ports  of  entry  Are  Benton,  Mont.,  Poplar  River,  Mont.,  Bismarck:,  Dak.,  sad 
Omali*,  Nebt. 

COMHXBCIAL  STATtSTlce. 

liMt  rekT  there  were  no  Bt«ainboatfi  on  the  YellowstoDe^  except  tboee  lieloDging  to 
tbe  Noithem  Paoifio  Railroad,  and  which  were  employed  m  carrying  railroad  mato- 
rial.  It  is  doubtful  if  the  Yellowstone  above  GIoDaive  will  ever  again  be  of  any  im- 
portanoe  as  a  line  of  transportation,  nnlosa  the  railroad  company  should  exact  too 
much.  But  that  portion  of  the  river  from  Glendive  to  the  month  shonld  be  improved 
and  kept  open.  Anavigabledepthof  3}  feet  at  low  water  can  be  obtained  and  main- 
tained Innng  tbe  whole  boating  seaaon,  thns  sapplylng  a  competing  water  route  of 


ISibaet  from  AnmtalBeponot  the  Chief  of  EnKiDHTS,  UoltodStalM  Am;,  Put  U,  1BS4.) 

Unitbd  States  Enoineer  Office, 

Saint  rani,  Minn.,  July  II,  1B84. 
Genxkal:  Ihavetbe  honor  to  forward  herewith  my  anunal  report  for  the  fiscal 
year  eoding  July  30, 1884. 

James  B  Qdinn, 

Captain  of  Enginten, 
The  Cbiep  of  Engimeebs,  D.  S.  Army. 


The  steamboat  basincBs  is  again  on  the  increase,  a  hoaltby  dowD.atreain  and  local. 
Inde  rapidly  developing  nnder  the  influence  of  the  rapidly  increasiug  population  of 
Ibsconnfary  tribntary  to  the  river.  Below  Sismarck,  where  little  if  any  attempt  has 
iMeomsde  to  Improve  tbe  river,  the  local  trade  has  can aed  a  revival  of  t  e  steamboat 
Inlereat,  and  this  interest  appears  to  be  donrlHhing  in  spite  of  the  aerlons  (lifBonUiee 
wbichit  enoonntersin  tbe  snags  and  sbi  ft  Ingsand-bars  of  this  sandy  portion  of  tbe  river. 
Tbe  improvement  of  this  portion  of  the  river  before  the  banks  are  thickly  settled  is 
very  desirable,  since  it  wilt  be  mnch  less  expensive  to  carry  oat  any  plan  of  improve- 
TDsntnow  than  it  will  be  when  the  qnestioo  of  damages  to  the  property-holders  along 
thg  banks  demand  comjideration.  In  this  connection  I  respectfully  invite  attention 
teadiacnMlon  of  this  subject  In  my  last  year's  report,  the  estimates  and  reoommen- 
duiuM  of  which  ore  renewed. 

Dnriug  tbo  waaon  of  1^3  there  was  transported  upon  the  river  under  my  charge 
^S^X^tlii  ponnds  of  freight  and  an  nnknown  number  of  passengers.  A  large  percent- 
H*  of  tbia  Iceight  was  Government  j^oods  and  supplies. 
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mPBOVKlUNT  or  TBK  TXLLOWSTONX  BITKB,  MONTANA  AHD  DAKOTA. 

Tho  oommoroe  of  thii  river  la  at  praMiit  iDsignifieftnt,  bnt  may  axuam*  important 
proportioDH  as  the  oouatr;  tribataty  to  it  ooinea  aoder  cnltivatioa.  Some  imioe^tii 
proBpef^ts  of  benefits  to  traoBiKirtBlion  are  otferod  in  the  project  to  ^p  up  Uinonn 
*"— f  froight  to  GiendiTo  by  railroad,  ami  thence  down  ine  YellowstaDe  to  Fort  Br 

"-'    — ■" aliort  down-stream  haul  to  T — '  "-'■—■  -—-'--^  _<■  ji_  _sn  _-i__ 

n  Bismarok,  aaat  proeenb 


asnoal  rkpobt  of  captain  jambs  b.  <1din.\,  corps  ob  bkqinxui& 

Unitbd  Statrs  Gnoi!(kkk  Oiticb, 

Saint  Paul,  m<in.,  Aug»»t  -n,  leSG. 
Em:  In  cesponee  to  yonr  tele)pram  of  the  18th  loBt.,  I  have  the  hooor  to  incinn  hci»- 
wiUi  the  report  of  operations  Dpou  tho  improvemetit  of  the  Minwinri  Giver  belwew 
Sioiut  Cit;,  Iowa,  anrt  Fort  Benton,  HonL,  for  the  fisoal  year  ending  Jud«  30,  IgSS. 
Tor;  roapectrull;,  your  obedient  servant, 

Jambs  B.  Quikk, 
Coftai*  of   "     ' 
KM.  Chab.  R.  Soter, 

iVMidmt  ifitwHri  Aitw  OmnitftM). 


The  workijg  party  vthich  had  beeu  left  at  Two-Calf  Island,  eartv  in  1685,  had  ae- 
oiiinal»t«d.»  large  qaantit;  of  brneh  and  other  dam-bailding  material  by  the  arTtnl 
of  the  steamer  Joeepbiae,  July  3,  bnt  this  party  was  not  moved  np  to  tbe  bead  itf 
Orand  Island,  the  site  of  tbe  proposed  dam,  till  the  26th  of  Jiily.  by  tbe  lOtlirf 
Anftnat  the  dam  at  the  bead  of  Orand  Island  was  finished.  This  dam  is  660'  longaad 
reqaired  for  its  constrnotion  a  large  amonnt  of  material,  viz,  BoO  fasciae^  735  poki 
and  stakes,  and  830  cnbic  yards  of  rook  and  gravel  ballast. 

As  soon  as  this  dam  was  finished  the  party  crossed  over  to  the  head  of  Hamiaoiid 
Island  and,  shortly  after,  finished  tho  dam  at  this  point.  This  dam  is  S&O*  long  and 
reqnired  in  it«  conetmction  1,700  fascines,  1,450  poles  and  stakes,  and  1,660  ouhi* 
yards  of  rock  and  gravel  ballast. 

Through  the  agency  of  these  two  coDstrnctionsthedifQcult  crossing  at  Grand  Island 
has  been  entirely  remedied.  , 

As  soon  as  these  two  dams  were  finished  the  working  psrties  were  moved  npto 
Dnnhlns  Qapida,  and  I  he  reconstrnotionof  Ihedamsatthis  ililliculC  place  cominpnced. 

The  main  dam  at  this  place  is  1.1S7'  long,  and.  at  its  ontcr  exlremity,  is  joined  tos 
wing  which  extends  down  stream  a  dist-anccof  560'.  About  GOO'  above  the  main  daa 
a  relief  dam  613'  long  was  linilt  parallul  with  tbe  main  dam. 

In  the  construction  of  these  dams  there  was  nsed  3,'JOO  fascines  and  1,650  oabi* 
yards  of  rock  and  gravel  l>allast. 

The  oompletJoQ  of  the  dams  at  this  point  has  very  materially  improved  the  naviga- 
tion, as  it  was  a  very  diffleuU  place,  nob  only  on  scoonnt  of  the  shoal  waten,  but  aJM 
for  the  swiftness  of  tbe  current.  Heretofore  all  the  dams  c^nstTDcteil  at  this  placa 
have  been  destroyed  by  the  ioe  or  high  water,  and  it  is,  therefore,  with  no  little  pridt 
that  I  am  now  able  to  state  that  the  dams  recently  built  at  this  place  have  socceA- 
fnlly  withstood  the  onslaught  of  the  ice  and  high  water  and  are  now  in  as  good  con- 
dition as  when  finished.  To  those  unacquainted  with  the  location  the  significance  o( 
the  above  statement  may  not  he  fully  appreciated  otherwise  than  a  complete  vindi- 
cation of  the  employes  engaged  upon  the  work,  as  to  the  nntruthfulneas  and  midip 
nant  assertfons  of  envioas  and  csrping  critics,  but,  aside  from  this,  it  appears  h>  M 
proven  that  the  form  of  oonstrnction  adopt«d  in  theso  dams  is  the  beat  adiptod  I* 
meet  tbe  requirements  of  future  similar  work.  It  is  a  matter  of  seriona  regret  thit 
snitable  material  for  suoh  dams  is  becoming  very  scarce  and  will  have  to  be  tran»  I 
ported  long  dlstanoea.    As  a  oonseqnouce  snch  construotiona  must  rapidly  inowo  ii 
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MM,  aod  it  1TM  ia  partial  anticipation  of  tbie  that  tbe  acqniutian  of  apovvrTiil  dretlgo 
boat  was  argeO. 

DnriDg  tbo  aeaaoti  3,309  linrnl  feet  of  dam  iraa  conatmctifd  at  an  avetafie  cost  of 
)907  p«r  lineal  foot.  CouaiiioHiig  llie  very  siibHtaDtial  oIiaract«r  of  tbe  ooDettncIiona 
(bisisaTery  rensoiiabio  price,  and  it  is  hardly  likely  that  it  can  be  improved  apon 
innj  fntnro  work  of  Itim  description. 

Tbe  Eteamcr  Joscpbiiio,  owiue  to  tbo  look  of  any  appropriation  for  BDOiggiDf^,  waa 
naed  u  a  lraii8|>ort  aod  tow-boat.  And  from  eMimatoa  baaed  npon  aoma  aimilar 
■oik,  ilooe  by  the  Fort  Benton  TrsiiBportation  Compaoy,  her  possesaioQ  by  the  Oot- 
eiuQKDt  reaaltcd  in  a  Having  to  tbe  work  of  BometbiDg  near  |30,000.  The  original 
coat  of  tbe  steamer  was  |IJ,3(I0,  and  conseqaently,  ebe  apparently  more  than  paid 
br  henelf  in  one  season. 

While  sbe  is  tborongbly  fitted  for  tbe  dnty  for  which  she  wh  bought,  sbe  is  entirely 
loo  Itfge  for  oconomical  toning,  about  tbe  works,  and  a  small  tow-boat  ia  essentia 
for  (be  economical  prosecntiou  of  tho  work. 

The  Josephine  can  be  need  for  tbe  transportation  of  materials  and  sapplles  at  the 
ramnieiicemenl  of  the  seoson  and  afterwards  attend  to  her  special  dntiea  of  anag 
pnllin;!. 

The  tow-boat  wontd,  therefore,  be  solely  For  nse  as  a  tow-boat,  and  should  be 
tqnipped  with  powerfnl  machinory  and  be  of  small  size. 

TbanaiTOwnesBof  the  channel  in  tbe  rocky  portion  of  the  river  subjeota  the  larger 
boatato  a  very  aevere  aervioe  dnring  tbe  working  season,  and  In  conseqaence  the 
•tesMt  Josephine  will  need  somo  repniro  to  eunble  her  to  resame  work.  She  waa 
baoledonton  the  bonk  to  protect  ber  from  theoutgoing  ice  daring  tbe  spriug  break- 
n]>,  sad  tbrongh  tho  absence  of  funds,  to  pat  her  in  commresion,  she  was  leit  on  the 
blockiDg  nntiltbo  rapid  cnttin  ;  of  the  bank  made  it  neoeMory  to  lanncb  her. 

The  Bleam  dredge-boat  waa  coraplet«d  on  the  2d  of  September  and  proved  to  be 
so  eieelkiDt  raocbioo.  During  tbe  short  experimental  working  of  the  maobine  it 
ttraeed  1,500  coliic  yards  per  day,  and  wilt,  ondoiibtcdly,  bo  able  to  excavate  oon- 
udcrably  more  Iban  I'his  per  day,  wlien  working  regularly.  As  it  was  finished  too 
late  in  the  season  to  begin  any  eitonaivo  work,  it  waa  merely  employed  in  excavating 
ssmall experimental  channel  through  the  bar  immedialoly  betotr  Fort  Benton,  tbo 
aalerial  removed  being  nsed  to  form  a  small  toniporacy  daui.  As  the  result  of  this 
VDTk  a  foar-foot  channel  through  the  bar  was  obtained,  and,  at  lost  occounta,  this 
dopih  vaa  atill  mrtintained,  tbe  iee  having  simply  leveled  the  earthen  dam,  aa  waa 

Upon  the  Enspension  of  work  the  dredge  and  a  barge  were  laid  up  for  tbe  winter 
iosbarbor  dredged  out  for  the  purpose.  Tho  remainder  of  tbe  floating  plant  was 
buled  ont,  beyond  danger,  whvte  it  still  remains,  with  the  exception  of  the  steamer 
Jowphine,  l)efore  alloded  to. 

Plans  for  a  pair  of  improved  compound  uoii  .eon  den  sing  engines,  for  the  steamer 
Jnephtue,  have  boon  prepared  in  tbe  event  of  its  becoming  nocessary  to  substitute 
MvsDf^ijefl  for  the  present  otd^sCyle  high-pressure  eugiaes.  Flam  tiave  also  been 
Mulj  completed  for  tho  small  tow-boat. 

All  otthe  post  season's  work  has  beeu  oontlnnd  to  that  portion  of  the  river  between 
Fvit  Benton  and  Carroll,  Mont.  It  isdifQcnlt  to  get  any  definite  iafbrmation  con- 
cMaiag  the  extent  of  tbo  commerce  over  this  portion  of  tho  river,  as  the  only  line  of 
IxMttipon  Ibis  x>ortion  of  the  river  is  owned  by  a  siagle  firm,  who  appear  to  bo  afraid 
ta  fmiab  any  statistics  of  their  trade,  for  the  reason,  as  they  expressed  it,  "that  it 
vesld  be  used  against  them."  I  have  no  information  from  them  upon  this  sabjeet, 
hitfram  an  estimate  made  frem  tho  nnmber  of  trips  mode  by  their  bootH  during  tbe 
*a«M,  as  given  by  my  reoordere  at  tbe  works,  Ihnro  was  probably  something  like 
U.SOO.OOO  pounds  of  freight  carried  by  tbe  four  boats  daring  the  seaiton. 

Of  tbla  amonnt,  probably  ljOOO,OOJ  pounds  was  wool,  shipped  down-stream,  Be- 
><i1m  tbe  wool  thero  was  considerable  grain,  flour,  hides,  and  ballion  sbipped  down- 
■traiiB,  of  wbioh  I  can  give  no  estimate.  Althongh  tho  down-stroam  trafno  does  not 
■UDint  to  half  of  that  in  tbe  opposite  direction,  ll>ellBve  it  would  show  a  healthy  in- 
fawfroro  year  to  year  if  the  data  was  accessible. 

Bnveen  Bismarck  and  Fort  Bentoa  the  local  traffic  ia  on  the  inore^e,  bat  is  mneb 
ntaided  In  consequence  of  the  greater  portion  of  the  bordering  country  being  Indian 
isttTaUonB,  and,  practically,  non -productive. 

BalowBlsmaroli  tbe  local  trofBo  is  improving,  and  several  small  boats  find proBtabIa 
filiation.  The  Qeneral  Tercy  and  Oener^l  Tompkins  are  running  in  this  portion  of 
UwiiTer,  bnt  I  am  not  in  passeseion  of  any  information  as  to  tbe  extent  of  tbe  com- 
■Den*  earried. 

/Tbecountty  is  being  gradually  settled  np,  and,  in  the  event  of  tbe  Indian  reaervK 
(ma  b«bg  opened  up  lor  settlement,  the  commerce  of  this  portion  of  tbe  rivet  will 
Im  Readily  iooreaaed. 

NoUiing  has  been  done  on  this  stretch  of  river  between  Bismarck,  Dak.,  and  Sioux 
(^,  loi^  for  some  time,  and  although  it  is  poasiblo  to  apply  the  eyatem  of  improv*- 
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nii'iit  lulTocated  hj  nw  for  the  impnivwimit  of  the  undj  portiitn  of  the  nppcr  liTW,  I 
ilo  nut  think  th»t,  for  th«  praaent,  there  U  maoh  mora  improTSiiieata  rDqoirad  km 
thmu  wiU  iMiilt  (htm  the  pnlliiig  of  the  d&ngeroiu  enag*. 

nonCT  roK  mrr  skaaoh'b  orERATioxa. 

Tb«  dredging  ahenld  be  oooUniied  aDd,  Id  ocHtneotioii  with  it,  the  a 

'     "I,  when  neoeaauy,  to  farther  oontiol  tiie  w*ter  sod  nftiiitMii  it  io  ttw  doinl 


clmnnel. 

The  snag  pnllini:  ts  veT7  necewiry,  Mid  abonld  embr»oe  the  whole  of  the  Tint  bt- 
twcea  Sioax  Clt7,  lowt,  (tad  CannlL 

Aa  the  TeotiSoatlon  of  the  ohannel  in  the  auidy  portion  of  the  rinr  it 
D0ccuai7  with  the  advance  of  the  improTement,  the  applioatioa  aa  an  experinMatU 
»  cbaracteriatlo  aection,  ahonld  be  provided  for. 

Wilhthe  addition  of  a  anitable  tow-boat  it  la  believed  tbe  pUatwillbe  amA 
eoDditioD  that  the  greater  portion  of  the  work  can  lie  done  hj  oontneL 

JEMatolM. 

Dredge  operations,  inoladioK  fejMttra |30,MIII 

BoBg^beat  opentlons,  tDolauiOK  repain ^OiNM 

Tow-boat  operations,  ioclad log  repairs iri,IWiH 

Dam-boildiuK  operations _ ■■■. X.OOti W 

Experimenttil  worica  for  reclifloation  of  cbaanol,  inclading  plant ........  32,00)01 

ORoe  and  inspeolion  expenseaand  aarvejH . . . . .....  SO, OHO  ta 

Caroand  praaervation  ofplunt,  Mai  contingent  ezpeoaes . |j,0(4n 

Total 160,«0« 

JfMqrat 

Jolj  1, 1885,  anionnt  available .TT. »l3,9»fl 

July  t,  HHe,  amonnt  expended  daring  fiacftl  year  exoloaive  of 

ODtelanding  liabilities,  Jalv  1,  IB8S $42,666  St 

Jaly  1,  laSS,  ontatanding  liabiliUea 1,001  38 

'  .      ■ 43,93  g 

{AmoQDt  (estimated)  required  for  oompleUon  of  existing  project set  detnoii 
Amonnt  that  can  h«  profitably  expended  In  fiscal  year  ending  June  3D, 
was .....r.. r. ."   i6o,o»» 
Submitted  In  compliance  with  T«quirementa  of  section  8  of  river  and 
harbor  acts  of  1666  and  1(^7. 
Total  expended  upon  the  pceaent  project  to  Jnne  30, 188C 201,4S(9 


Abtlrael  of  appropriaiifut. 


By  act  of  Congreaa  approved  Augnst  14,  1876 $20,001  N 

By  act  of  Congreaa  approved  Jane  18,  1871) SO.OWM 

By  act  of  Congreaa  approve<l  Monih  3,  1879 4&,0(HI> 

By  act  of  Congress  approved  June  14, 1880 S5,0(lll« 

By  act  of  Congress  approved  March  3,  imi'. 4O,O0l«) 

By  act  of  Congress  approved  Angust^,  I'm luO.OOOi*  : 

ByactofCongnasapproved  July  5, 1084 'l^^OINK  '■ 

Total 385,00611 

■  Thirty  thousand  doUara  of  this  amoant  was  expanded  by  Mtaaoarl  River  Cm 
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Tba  folIoiriuK  table , 
Ritei  bctfreea  Sioux  C 
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EEPOBTS  OF  THE  UlSSOUBI  RIVES  COMUISSIOK  SESPECTING  IUjOT 
MENT  OF  APPROPBUTION  OF  AUGUST  5,  IfiBC. 


MiSSOCBI  KlVEB  C03 

Saittt  Louit,  Mo.,  S^tember  2, 
Sm :  At  a  meeting  of  tba  Missouri  Biver  Cooimission,  held  on  Angost 
26  and  27,  the  sobject  of  tbe  exi^nditare  of  the  item  of  $375,000  for  us- 
proving  Missonri  liiver  from  it^  moutli  to  Sioox  Oit;,  in  tbe  rireruii] 
harbor  bill  approved  Aagast  5,  IS8C,  waM  carefally  considered.  Af< 
cording  to  tbe  wording  of  ttie  act  the  money  is  to  be  expended  in  ''cni- 
tinning  improvt'ment,  including  uecessary  work  at  Omaha,  AIcbitXKi, 
'  Saint  Josepb,  Fort  Ijeavenworth  lieserration,  Arrow  Kocli.  Eaosui 
City,  Plattomouth,  Brownsville,  and  Nebraska  City,  noder  the  dim 
tion  of  the  Secretarj-  of  War,  in  accordance  with  jilans  aud  estimat** 
to  be  farnished  by  the  Missouri  Kiver  Commission."  , 

la  tbeir  last  annaat  report  the  Commission  submitted  an  esUmite of 
$1,000,000  for  coDtinoing  the  improvement  of  the  river  from  Kana* 
City  down,  this  estimate  including  the  continnation  of  work  then  in  ptc 
ress  at  Kansas  City  aud  Saint  Joseph,  two  of  the  places  specially  mn 
tioned  in  the  above-quoted  act.  As  regards  tbe  other  places  meniioDe'l 
but  little  id  actually  known.  Kcports  and  plans  and  estimates  for  wort 
of  improvement  have  been  made  for  all  of  them  in  former  years,  andai 
all  except  Arrow  liock  work  on  a  small  scale  has  been  executed.  Ftwn 
tbebestinformationavailable  the  Commission  infer  that  but  little  if  an;  I 
trace  of  such  work  is  now  to  be  found.  Tlie  cause  of  such  failure  is 
to  bo  sought  in  the  utterly  insufficient  appropriations  which  were  miit 
from  year  to  year,  and  which  never  allowed  work  to  be  done  of  an  ei 
tent  and  character  which  would  insure  permanence  or  efficiency.  Fna 
these  old  rei>orts  and  maps  the  Commission  int^r  that  to  do  tbe  Dfxxs 
sary  workat  the  various  points  enumerated  in  tbe  act,  exclusive  of  S^ 
Joseph  and  Kansas  City,  would  require  from  $1,000,000  to  $1,600,000. 
besides  a  large  addition  to  the  present  plant  amounting  to  proWilj 
$300,000  more.  During  the  past  season  the  greater  portion  of  the  plul 
was  concentrated  on  the  work  at  Kansas  City;  the  balance  was  tm- 
ployed  at  Saint  Joseph.  Even  this  division  of  the  plant  was  attended 
witb  serious  drawbacks,  and  any  further  division  would,  in  theopuiiou 
of  the  Commission,  render  work  impracticable. 

To  scatter  tbe  currcut  appropriation  iu  allotments  to  all  thepoin" 
enumerated  in  the  bill  would  result  in  no  good  whatever,  as  the  amoaiU^ 
would  be  everywhere  inadequate  to  even  bcK'n  tbe  work  needed.  Uudw 
these  circumstances  the  Commission  deem  that  a  literal  compliance  villi 
tbe  requiremeuts  of  the  act  is  impossible,  and  they  have  therefore  de- 
cided to  recommend  the  coutinmmce  of  work  at  Kansas  City  and  Siiut 
Joseph,  two  of  tbe  places  enumerated,  and  ou  the  general  improvem«)i 
of  the  river  iu  the  vicinity  of  Kansas  City.  At  these  points  a  Rotnl 
deal  of  work  was  done  last  year  which  needs  extension  and  completion' 
With  the  funds  now  available  this  can  be  done,  and  reasonable  pro^"^* 
be  made  toward  completion  of  the  local  projects.  As  regards  the  otber 
points  mentioned,  the  Commission  propose  to  make,  at  once,  such  sir 
veys  as  are  needed,  and  to  submit  plans  and  estimates  in  time  for  tk 
action  of  Congress  at  its  next  session. 
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The  followiug^  allotments  from  the  appropriation  of  1375,000  for  im- 
proTing  Missoari  River  from  its  month  to  Sioas  City  (act  approved 
AngnatS,  1886),  have  been  made  by  the OommissioD,  and  your  approval 
of  the  same  is  reqaested. 

PorconllnDingimprDvemeDt  in  vioioity  of  EaDSOS  City,  Mo (260,000 

PiR  continuing  improvement  tn  vicinity  of  SftiDt  Joseph,  Mo 75,000 

Porapeeikt  aurreya  (at  OniAba,  AtahiMO,  Fort  Leavenworth  EeBerration, 

Arrow  Bock,  Plsttsnionth,  Brownaville,  and  NobrMka  City) 10,000 

Kor  oooa( motion  of  plant 30,000 

Tot»l 375,000 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  Sutbe, 
M(yor  o/Engineers,  O.  8.  A., 
President  Missouri  River  Commission. 
The  Skcbetaey  op  Wae, 

{Tbrongh  the  Cbief  of  Eneineers,  U.  S.  A.) 

[Flnt  InilorMmant-l 

Oppice  Ghiep  OF  Engineebs, 
U.  S.  Aemy, 
September  10, 18S6. 
Bespectfiilly  submitted  to  the  Secretary  of  War,  recommended  for 
ipproval. 

John  G.  Pabee, 

Colonel  of  Engineers, 
Brt.  Maj.  Oen.,  U.  8.  A., 

In  Charge  of  Office. 

(SecoDd  iDdorsement.l 

Office  Chief  of  ENGiNEEBa, 

U.  S.  ABMT, 
October  U,  1886. 
BespoctfoUy  returned  to  the  Secretary  of  War. 

The  river  and  harbor  act  approved  Augnst  5,  1886,  provides  as  fol- 
ows: 

Improving  Misaonri  Hivec  from  its  month  to  SEons  City :  Continuing  improvement, 
Deluding  neceaaary  nork  at  Omaha,  Atchisou,  Saint  Joseph.  Fort  Leavenworth  Be«- 
TTstion,  Arrow  Kock,  EansM  City,  PlattAmouth,  Brownsville,  and  Nebraaka  City, 
hreo  hundred  and  neventy-fivo  thousand  dollars;  to  be  expended  nnder  the  direction 
/  the  6eor«tary  of  War,  in  accordance  with  plans  and  eatimatcs  to  be  fnroiHhed  by 
be  Missouri  Biver  Commissiua. 

It  will  appear'from  the  vithin  letter  that  the  proposed  allotment  of 
he  above-mentioned  appropriation  by  the  Missonri  Biver  Commission 
loes  not  contemplate  any  improvement  at  Omaha,  Atchison,  Fort 
jeaveiiworth  Beservation,  Arrow  Rock,  Plattsmonth,  Brownsville,  and 
febraska  City,  as  provided  for  in  the  act,  bat  recommends  that  special 
arveys  be  made  at  these  localities,  costinir,  in  the  aggregate,  $10,000. 
'o  this  proposed  disposition  of  the  funds  Senators  Plumb  and  In^lls, 
if  Kansas,  and  Senator  Van  Wyok,  of  Nebraska,  and  others,  protest  in 
igorons  terms,  for  the  reason  that  such  action  upon  the  part  of  the 
'ommission  is  contrary  to  the  plain  provisions  of  the  act,  and  in  viola- 
ion  of  tbe  intentions  of  its  framers  at  the  time  of  its  passage.  The 
lews  of  these  gentlemen  aro  sustained  by  the  Hon.  E.  K,  Morrill  and 
he  Board  of  Trade  of  Leavenworth,  Kans.,  while  those  of  theCommis- 
loo  are  concnrred  in  by  the  Hon.  William  Warner,  M.  C,  and  the  Board 
■f  Trade  of  Kansas  City. 
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Tlio  )il>o\'e  protests,  etc.,  liaviug  beeu  leferretl  to  the  Miuouri  Bifer 
Coiiiiuissiou,  have  beeii  retarDed  to  this  office  by  the  President  of  tte 
CoinmiiifiioD,  Maj.  C.  It.  Suter,  Corps  of  Bagioeera,  whose  report  tbereoft, 
dated  October  6, 18S0,  herewith  submitted,  is  commended  fw  eotuida 
iiliou. 

Id  the  upiuion  of  this  office  the  views  of  the  Commiasioa  are  baaed 
npon  sound  principles,  and  its  recommendations  are  believed  to  be  for 
the  best  interests  of  the  improvement.  It  would  evidently  be  necessary 
that  some  plans  for  the  improvements  at  the  localities  designated  iu  ibe 
act  bo  decided  npon  Ijefore  nudertaking  work,  and  sach  plans  can  odI; 
be  pro)>erIy  designed  upon  the  resalts  to  be  derived  from  carefnl  sai- 
veys.  On  the  other  hand,  the  terms  of  the  act  are  specific,  and  it  it 
qnestionable  whether,  upon  the  statements  made  by  Senators  Plomb 
and  Van  Wyck,  any  deviation  from  its  plain  requirements  would  be  per- 
missible. 

The  subject  is  respectfully  submitted  for  decision  of  higher  anthori^. 
John  G.  Pabeb, 

Colonel  o/  Eitgineers, 
Brt.  Maj.  Oen.,  U.  8.  A., 
1h  Charge  of  Office. 

ITUn)  IndoraesKDU  | 

Wae  Department,  October  28, 1886. 
The  allotments  as  made  by  the  Commission  are  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweejjale, 

Chief  Cleri. 

[Foarlh  InilorHmanLJ 

Ofpiob  Ghiep  op  Bngitieebs, 
U.  S.  Armt, 
Xovember  1, 1886. 
Bespectfully  returned  to  Maj.  0.  B.  Suter,  Corps  of  Engineers,  Presi- 
dent Missouri  River  Commission,  inviting  attention  to  the  foregoing  ia- 
dorsements,  by  which  he  will  be  guided. 

After  such  reoord  as  may  be  necessary  has  been  made  it  is  desired 
that  this  paper  be  returned  to  this  office. 
By  command  of  Brig.  Gen.  Daane. 

John  G.  Pabke, 
Colonel  of  Engineers, 
Bvt.  Maj,  Gen.,  U.  S.  A. 

Missouri  Biteb  Coxuission, 
Saint  Louit,  Mo.,  Kovemhw  4,  1886. 
Eespeotftilly  returned  to  the  Chief  of  Bngineers,  V.  S.  Army,  as  di- 
rected, necessary  record  having  been  made. 

Chas.  B.  Suteb, 
Major  of  Engineers,  U.  S,  A^ 
President  Mttsovri  River  Commisgion. 


MiSBOUKI  BlTBB  CoaDOSSIOl*, 
Saint  Louit,  Mo.,  Ootoher  6, 1881. 
Colonei,:  I  beg  leave  to  retnm,  herewith,  certain  papers  referred  » 
me  for  report  by  your  indorsement,  viz,  letter  of  Hon.  P.  B.  Plumb,  e^  \q 
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September  9, 1886;  letter  of  Board  of  Trade  of  Leavenwortb,  by  H. 
Miles  Moore,  secretary,  of  September  13, 1886;  letter  of  Hon.  Jobo  J.  In- 
^18.  of  September  14, 1886 ;  letter  of  Hon.  E.  N.  Morrill,  of  Sejttember 
li,  1886,  and  letter  of  Hon.  0.  U.  Van  Wyck,  of  September  IM,  1886. 
fTiese  letters  all  concur  in  rccommeiiding  to  tbe  Secretary  of  War  to 
ilitiregard  tbe  recommendatious  of  the  Missouri  Biver  Comuiissiou  in 
allotting  tbe  appropriution  for  "  Improving  tbe  Missouri  Kiver  from  its 
moutb  to  Sionx  City,  Iowa,"  inado  l)y  act  approved  Au(;ust  5,  1886,  it 
beiug  alleged,  in  some  cases,  tbat  tbe  recommendations  of  tbe  Commis- 
Diou  are  in  violation  of  tlic  statute. 

lu  my  letterof  September  2,  trausmitting  tbe  recommendations  of  the 
CbaitnissioD  to  tbe  Secretary  of  War,  the  views  of  the  Oominissioo 
were  set  forth  at  length.  1  will  only  add  nowsnch  information  as  seems 
Dei:est!ai.v  to  meet  the  points  raised  in  these  various  letters.  To  fully 
Dn<lerstaud  the  situation  it  is  necessary  to  refer  to  the  plaus  and  recotn- 
meudalions  lieretofore  submitted  to  Congress  by  the  Ooramission,  upon 
ttLith  the  current  appropriation  is  presumably  based.  The  Commission, 
being  by  law  specifieally  organized  for  the  improvement  of  the  naviga- 
tiou  of  the  river,  bavo,  from  the  beginning,  taken  tbe  ground  that  their 
action  aad  recommendation  should  of  necessity  be  confined  to  that 
imiut  alone,  till  Congress,  having  all  tbe  facts  before  them,  should  decide 
andilirectotbernise.  Hence  all  the  recommendatJous  heretofore  made 
b.vtbe  Commission,  and  the  estimates  submitted  by  tbem,  have  been  for 
tbe  COD  till  no  us  improvement  of  tbe  river  dowu-stream  Irom  a  point  in 
Ibevicinity  of  Kansas  City,  Mo.  Tbe  plans  of  the  Commission  oulyin- 
clGded  work  at  one  other  point.  Saint  Joseph,  Mo.,  where,  for  reasons 
S])eviGe(l  in  their  first  report,  wortf  was  deemed  advisable  and  has  been 
duricdoit  by  tbe  Commission.  The  Commission  have  taken  the  same 
positiou,  in  this  respect,  as  that  held  by  tbe  Mississippi  River  Com- 
BisaioD,  bencc  the  legislation  affie<;ting  this  latter  body  may  be  taken  as 
B  precetlent  in  dccidiug  as  to  tbe  intent  of  recent  Congressional  action 
aflecliDg  tbe  Missouri  River  improvement.  In  the  appropriation  for 
tbe  Lower  Mississippi  Elver,  act  approved  July  5, 1884,  tbe  act  directs 
tbat  a  certain  gross  sum  shall  be  ex|>euded  on  tbe  improvement  of  the 
I^irer  Mississippi,  "including  the  improvement  aud  preservation  of  the 
harbors  of.i^ew  Orleans,  Natchez,  Vicksburg,  (rreeuville,  .Memphis, 
Hickman,  and  Columbus,  tbe  deflection  of  the  waters  of  lied  Kiver  from 
tte  Atchafalaya,  and  keeping  open  a  navigable  channel  through  tbe 
inoutli  of  the  lied  Kiver  into  tbe  Mississippi  Kiver;"  no  specitle  allot- 
ments being  made  for  these  special  works.  Tbe  Mississippi  Kiver  Com- 
mieiiioD  took  tbe  ground  tbat  this  was  work  for  which  no  estimates  had 
been  before  Congress,  and  that  it  was  merely  intended  to  recognize  sucb 
work  and  to  authorize  the  Commission  to  carry  it  out.  They,  therefore, 
made  no  attempt  to  begin  work  at  any  of  the  places  designated,  but 
Wnt  ill  plaus  and  estimates  with  their  next  annual  reimrt.  No  criticism 
"as ever  made,  to  my  knowledge,  on  this  action  of  the  Commission,  and 
CongreAS  was  apparently  satisfied,  for,  iu  tho  current  river  and  har- 
bor bill  certain  of  these  places— not  all — are  specifically  designated  and 
tarns  allotted  for  their  improvement.  As  tho  wording  of  the  act  of 
1S31  in  regard  to  the  Lower  Mississippi  is  practically  identical  with  tbat 
of  the  act  of  1S8j  in  regard  to  the  Missoui-i,  the  Missouri  River  (jom- 
mission  felt  perfectly  justified  in  assuming  that  the  intention  of  Oon- 
pe«8  ill  their  case  was  to  recognize  this  local  work  and  provide  for  plans 
ud  estimates  being  submitted  to  them  for  future  action. 

Further  practical  reasons  which  guided  the  Commission  in  their  ac- 
lioo  are  set  forth  in  my  letter  of  September  2  to  the  honorable  Secre- 
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tary  of  War.  The  estimates  of  tlie  Commission  for  carr^'iiig  on  the  im- 
provomeut  of  the  navigation  of  tbe  river  were  11,000,000.  Thiairu 
cut  down  l)y  the  Committee  on  Bivers  and  Harbors  to  9500,000,  and 
Bubseqaeotty,  in  ttie  jteneral  scaling  of  ttie  appropriation  by  the  Senate, 
vns  redaced  to  $375,000;  bat  little  more  than  a  third  of  the  estimate 
for  carryinjf  on  the  work  oontamplated  by  the  Commission  and  ordered 
by  the  uct  itself.  In  addition  to  this,  work  was  directed  at  seven  spe- 
cial localities,  for  nhich  no  plans  orestimates  existed.  The  Commission, 
from  such  data  as  they  coald  obtain,  estimated  that  this  local  vMk 
,  would  require  from  ♦1,000,000  to  $1,500,000,  with  an  addition  for  new 
plant  amounting  to  (300,000  more.  The  experience  on  the  HlBSQpri 
River  for  the  last  ten  years  has  shown  conclnsively  that  any  attempt 
at  doing  work  without  eaffloient  means  to  carry  it  to  completion  in  a 
single  season  is  only  to  invite  disaster,  and  that  there  are  few,  if  aoj, 
places  where  work  could  safely  be  begnn  with  leas  than  from  $200,W) 
to  $300,000,  Any  attempt  to  scatter  the  appropriation  in  small  wims 
to  the  various  points  designated  would  render  work  at  any  pwnt 
impossible,  nnlesa  it  were  carried  ont  with  a  reckless  disregard  of  tbe 
risk  of  failure,  which  all  previous  experience  would  show  t«  be  almost 
certain.  It  seemetl,  therefore,  obvious  to  the  Commissioii  that  sone 
choice  would  have  to  be  made  among  the  various  points  designated  la 
tbe  act^  Oil  the  one  baud  were  seven  localities  about  which  noth- 
ing wns  definitely  known,  except  that  any  one  of  them  would  p^)1^ 
ably  absorb  the  whole  appropriation.  Moreover,  to  make  surveys  ud 
pre[uire  plans  for  these  places  would  probably  reqnire  tbe  whole  poiod 
available  for  work  this  fall.  On  the  other  hand,  two  of  the  designated 
points  (Kansas  City  and  Saint  Joseph)  were  well  known  j  plans  for  imme- 
diate nse  were  ready  and  the  plant  was  on  the  ground.  Large  expendi- 
tures had  been  made  at  both  places, and  the  works  were  well  advanetd, 
and  only  required  extension  and  completion.  Both  points  were  consid- 
ered OS  iu  the  direct  line  of  improvement  of  navigatiou  ordered  by  the 
act  and  tbe  local  and  commercial  interests  of  Irath  places,  especiallf 
Kansas  City,  are  equal  to  or  greater  than  any  other  poiots  on  the  rirer, 
Under  these  circumstances  there  could  bo  no  doubt  as  tothepropa 
course  of  tbe  Coiomission  to  pursue,  and  their  recommendations  nen 
made  accordingly.  It  is  proper  to  add  here  that  the  allotoient  for 
Saint  Joseph  is  a1>solutcly  necessary  to  secure  the  work  of  last  year, 
which  could  not,  for  want  of  funds,  be  extended  snfficieatlyto  secure  ite 
safety.  At  Kansas  City,  in  addition  to  the  great  local  interests  reqair- 
ing  protection,  changes  in  the  river  channel,  which  occurred  lost  spring, 
must  be  met,  or  Kansas  City  bridge  will  be  tbe  head  of  navigation  on 
the  Missouri.  This  work  must  not  only  be  done,  but  be  done  promptly, 
as  the  sen^ion  for  possible  work  is  nearly  ended. 

The  other  allotments  recommended  by  the  Commission  were  for  mat- 
ing special  surveys  at  the  points  designated  in  the  act,  to  eoable  tbem 
to  prepare  the  iilansand  estimates  required  by  the  law,  and  fortheeon- 
atrnction  of  more  barges,  which  are  very  urgently  needed. 
Very  respectfully,  your  obedient  servant, 

Chas.  E.  Sutke, 
Major  of  Engineerg,  U.  8.  A., 
President  Missouri  River  Committio*- 

Col.  John  G.  Pabke, 

In  Charge  of  Office  Oki^  of  Engineers,  U.  8.  A. 
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ZZ3. 

ANMCAL  REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30.  1887. 

MiSBOUBi  BiTEB  Commission, 
Saint  Louis,' Mo.,  August  2,  1887. 
Sib  :  The  MiBsonri  Biver  Commissinn  beg  leave  to  submit  herewith 
their  aanaal  report  upon  the  operations  in  their  charge  for  the  fiscal 
j-ear  ending  Joue  30,  1887. 

SUB  VETS. 

Work  under  this  head  was  carried  ou  by  allotments  from  the  appro- 
priation for  improvement,  there  being  no  speciflc  appropriation  for  the 
purpose. 

Secondary  triangnlatiou  was  carried  from  Fort  Leavenworth,  Kans., 
to  Glasgow,  Mo.,  and  from  Tavern  Bock,  Mo.,  to  Saint  Louis,  Mo.,  a 
total  distance  of  240  miles.  Permanent  bencbmarks  and  levels  were 
carried  from  Fort  Leavenworth,  Kans.,  to  Berlin,  Mo.,  108  mites.  la 
the  office  all  computations  affecting  the  triangnlatioD  have  been  car- 
ried out  and  a  large  amount  of  physical  data  prepared  for  publication. 

To  complete  the  survey  of  Missouri  River  there  still  remains  to  carry 
the  triangalation  from  Fort  LeaveDWortfa,  Kans.,  to  Trovers  Point, 
Kont.,  1,520  miles  :  permanent  benchmarks  and  levels  over  the  same 
distance,  and  also  from  Berlin  to  the  mouth  of  tbe  river,a  total  distance 
of  1,653  miles.  Topography  and  hydrography  are  required  from  Fort 
Pierre  to  Port  Benton,  1,10U  miles. 

This  work  is  of  great  and  permanent  importance,  and  tbe  Commission 
earnestly  hope  that  Congress  will  allow  tbem  funds  enough  to  justify 
more  rapid  progress  than  has  been  possible  heretofore.  Tbe  Commis- 
BioD  are  also  of  the  opinion  that  this  work  shonid  be  provided  for  by 
Bpeciflc  appropriation,  and  not  made  a  charge  against  the  appropriation 
for  improvement  as  is  now  necessarily  the  case. 

For  details  ot  work  done  reference  is  made  to  the  report  of  tbe  sec- 
retary of  tbe  Commission  and  its  appendices. 

OONSTEUOTION. 

Under  this  head  work  has  been  carried  on  iu  tbe  vicinity  of  Kansas 
City  and  Saint  Joseph,  Mo.  Last  season  the  plant  was  repaired  and 
everything  got  ready  for  work,  but  the  late  date  at  which  the  appro- 
priation became  available  rendered  it  necessary  to  defer  operations  till 
this  spring,  when  work  began  at  both  places.  At  Saint  Joseph  4,158 
linear  feet  of  bank  in  Bon  Ton  Bend  have  been  revetted,  this  work 
being  a  continnation  of  the  work  of  1S85.  There  still  remain  about 
3,000  feet  to  complete  this  work,  which  the  Commission  have  not  at 
present  fonds  to  undertake. 

At  Kansas  City  the  Commission  have  begun  and  nearly  finished  the 
revetment  of  tbe  right  bank  at  the  East  Bottoms,  immediately  below 
Kansas  City,  and  have  also  built  a  pile  dike  across  the  head  of  a  slough 
above  this  work.  During  the  rest  of  tbe  season  it  is  expecteti  to  com- 
plete tbe  revetment  of  East  Bottoms  and  also  that  of  Little  Platte 
Bend  at  the  head  of  the  work  above  Parkville.  The  failare  this  year 
of  tbe  river  and  harbor  bill  has  very  seriously  embarrassed  the  work. 
The  rectification  works  in  Kaw  Bend  and  tbe  protection  of  Sharp's  Bend 
bektw  Randolph,  work  which  bad  been  completed  for  this  season,  is 
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of  necessity  postponed  till  anotber  year.  The  work  executed  is  Uiis 
vicinity  in  former  years  has  given  good  satisfaction.  Some  slight  re- 
pairs have  been  needed  on  the  Kaw  Bend  work,  but  they  were  not  at 
all  serious  in  character  and  can  probably  be  avoided  in  future. 

For  details  of  this  work  see  reportof  the  president  of  the  Commis- 
sion and  appendices.    ■ 


During  the  year  one  steam  tow-boat  has  been  parcbased  for  the  me 
of  the  work,  and  fifteen  barges  are  now  in  process  of  cotistraction. 

SPECIAL  BUEVEYS. 

Tiie  river  and  harbor  act  of  Angnst  6,  18S6,  provided  for  C4UTyiDg 
on  the  work  under  the  Commission  in  the  following  language :  "Im- 
proving Uissouri  Uiver  from  its  month  to  Sioux  City:  OoDtinning  im- 
provemen  t,  including  necessary  work  at  Omaha,  Atchison,  Saint  Joseph, 
Fort  Leavenworth  Iteservation,  Arrow  Bock,  Kansas  City,  Plattsmootb, 
Brownville,  and  Nebrasda  City,  $375,000;  to  be  expended  under  the 
direction  of  the  Secretary  of  War  in  accordance  with  plans  and  esti- 
mates to  be  famished  by  tbe  Missouri  Bivor  (Jommissioo." 

In  their  last  annual  report,  dated  November  17, 1886,  tbe  OommiSBkiD 
explained  at  length  tbe  reasons  which  forced  them  to  interpret  tb« 
words  "  necessary  work  "  as  used  in  the  law  with  reference  to  a  majority 
of  these  places  to  mean  the  necessary  preliminary  work,  sach  as  moat 
always  precede  the  inauguration  of  any  important  engineering  enter- 
prise. This  preliminary  work  is  the  making  of  a  snrvey,  the  prepan 
tion  of  a  plan,  and  an  estimate  of  its  cost. 

At  two  of  the  places  named  in  the  law,  Kansas  City  and  Saiot 
Joseph,  works  of  construction  were  already  in  progress,  and  do  furtber 
preliminaries  were  required.  The  reasons  for  continuing  the  work  of 
constrnction  at  these  two  places  and  limiting  the  work  at  tbe  sevea 
other  places  enumerated  to  a  survey  and  estimate  were  folly  given  in 
the  report  above  referred  to.  Since  the  date  of  that  reiwrt  the  surveys 
have  been  made.  The  maps  and  estimates  of  the  funds  required  for 
the  "  necessary  work  "  at  each  locality  are  herewith  transmitted,  (Ap- 
pendix C). 

As  has  been  explained  by  the  Commission  in  former  reports,  no  bene- 
fit to  the  navigation  interest  is  to  be  expected  from  wort  executed  at 
detached  xmints  along  tbe  liver,  Tbe  protection  of  a  caving  bank,  un- 
less made  part  of  a  comprehensive  sciienie,  may  oi  may  not  be  TineM 
to  imvigatiou.  If  work  of  this  kind  be  done  at  |>oiuts  so  far  separated 
that  it  will  be  impossible  for  a  general  improvement  of  the  river  to 
embrace  all  of  such  i>oints  within  a  reasonable  length  of  time,  it  is  cer 
tain  that  some,  if  not  all,  of  the  works  will  be  useless  to  tbe  navigatioo 
interest.  If  work  be  undertaken  now  at  the  places  referred  to  it  will 
have  for  its  object  the  protection  of  local  interests  alone. 

The  resuUs  of  recent  work  upon  the  river  are  such  as  to  encourage 
the  belief  that  the  improvement  of  the  channel  is  physically  practi- 
cable. But  there  are  no  data  for  estimating  what  its  final  cost  will  be. 
The  Commission  have,  ever  since  their  creation,  urged  the  policyof 
carrying  on  the  work  in  a  systematic  manner  with  annual  appropria- 
tions, moderate  in  comparison  to  the  results  hoped  for  and  to  their  lotal 
cost,  yet  liberal  enough  to  enable  the  required  data  as  to  cost  to  l>e  ob- 
tained nith  accuracy.    In  their  best  judgment  the  sum  of  t1,OOO,()0ti 
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per  j'ear  should  be  employed  iu  that  maimer.  It  is  not  yet  certain- 
xliether  tlie  improvement  can  be  accompli 8 lii'(]  at  a  cost  tliat  is  not 
protiibitory,  even  if  conducted  witli  one  distinct  object  in  view,  tin- 
bUDipered  by  tbe  demands  of  local  interests.  If  local  interests  are  to 
control  the  distribationof  the  funds,  and  the  work  is  to  begin  at  alarge 
number  of  widely  separated  jwints,  all  doubt  is  removed  and  the  ques- 
Ciou  i»  decided  in  the  negative.  The  ground  taken  Ity  the  Commissiou 
upon  the  subject  in  their  first  report  has  been  confirmed  by  a\\  of  their 
mbsequent  observations  and  rrfltction.  They  are  convinced  that  if 
tbe  funds  be  distributed  among  numerous  cWached  i>oints,  as  now 
seems  to  be  contemplated,  vast  sums  of  money  aud  many  years  of  time 
may  be  consumed  without  conferring  any  appreciable  benefit  upon  the 
commerce  of  the  river. 

Fall  details  on  this  subject  arc  given  in  report  of  secretary  of  Com- 
mission on  special  surveys  hereto  appended,  marked  Appendix  C. 

RAILROAD  DIKE  AT   CAMDEN. 

Complaint  baying  been  made  to  the  Commission  that  a  dike  in  pro- 
cess of  construction  by  the  Wabash  Western  Kailroad  near  Camden, 
Mo.,  was  a  serious  obstruction  to  navigation,  an  examinatiou  aud  sub- 
sequently a  survey  of  tbe  Jooality  were  ordered.  The  obstruction  com- 
plained of  by  the  steam- boat  men  proved  to  be  a  very  serious  one.  In' 
wmpliunce  with  section  1  of  the  river  and  harbor  act,  approved  August 
j,  1^,  a  copy  of  tbe  report  of  the  secretary  of  the  Commission  on  this 
matter  was  forwarded  to  yon  direct,  and  this  report  is  repeated  here, 
;See  Appendix  D.) 

RECOMMENDATIONS. 

TbeCommisitiOD  renew  their  recouimeudatiou  that  at least$l,000,0(H> 
be  appropriated  for  continuing  the  improvement  of  tbe  river,  in  addi- 
tion to  any  sums  which  Congress  may  see  fit  to  devote  to  work  at  8i>ecia[ 
localities.  With  a  less  sum  than  this  it  will  bo  many  years  before  the 
work  will  cover  a  sufficient  extent  of  river  to  euable  u  proper  estimate 
to  be  formed  as  to  its  cost  and  its  value  to  the  country.  No  engineering 
ilifflculty  has  as  yet  presented  itself  to  suggest  any  doubt  a:i  to  the 
]i088ibility  of  carrying  it  to  successful  com])letion. 

For  coutinuing  the  survey  of  the  Missouri  River;  for  the  examiiia- 
tioDs  and  observations  required  in  a  thorough  study  of  the  problem 
confided  to  them,  and  for  salaries,  traveling,  nud  office  cxpt^nses,  the 
Commission  recommend  an  appropriation  of  $150,000.  They  also  renew 
their  previous  recommendation  that  the  $  (5,000  appropriated  for  a  sur- 
vey of  the  Missouri  Bivcr  above  the  Missouri  River  Falls,  at  Fort  Ben- 
lOD,  be  made  available  for  tbe  general  survey  of  the  river. 

The  recoromendations  of  the  Commission  for  the  year  ending  June 
30, 1889,  are  recapitulated  as  follows: 

(1)  AppropriatioD  Tor  tbe  improvemeDt  of  Missoari  Rivur  froui  iU  moath 

loSioniCity Jl,  000, 000 

i'i)  AppropriatioD  for  anrveys  anil  examinations 130,000 

(3)  Appropriation  for  office  and  traveling  expenseB  and  aalarieB  of  oom- 

miMionera ... 30,000 

(4)  KeappropriatioQ  for  general  survey  of  Miwonrl  River  of  tbe  item  of 

$15, 000  appropriat«d  in  tbe  aot  of  Jnly  5,  lljt$4,  for  survey  of  river 

above  the  falls 15,000 
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ToUl    Htl-     Tim 
of  projHt. 


to      at 


PlitUinonth.Nebr. 


Broinunlle 

BalDt  Jowpb 

AtahlKn  

Fort  Leannwoitii . . 
KHBuCilT 


Money  statement.  \ 

•ailable  July  I,  18t«,  aiiil  received  Bioce  to  Jaofl  30,  1837 ; 
Appropriulion  for  sarvvy  of  Missouri  Kiier  from  it«  niouth  to  Fort 

Benton.  Mont,  act  of  jt  ngimt 'J,  IH62 $!,S(iaS3   j 

Appropriation  for  improving  MiMvuri  River  from  its  moDth  to  Sioux 

City,  Iowa,  act  of  July  5,  1884 75,538.50 

Appro  print  ion  for  improvinK  Mi»»ouri  River  from  SioQX  City,  Iowa, 

to  Fort  Benton,  Mont.,  act  of  July  5,  1884 t.SS   \ 

Appropriation  for  a  survey  of  tfau  Missouri  River 'iibovo  the  Uissonri 

Kiver  Falls,  at  Fort  Benton   act  of  Joly  5,  1884 15,tN».IB 

Appropriation  for  improTinj;  &Iissoiiri  River  from  its  month  to  Sicus 

City,  e(c.,  act  of  Augnst  5, 1886 375,000.00 

Cash  received  from  sates  of  fuel  to  officers S3S.U 


rp,  Corps  of  Engineers $60,343.26 

By  tlie  president  of  the  Comjnission 143,709.59 

By  the  secretary  of  the  Commission 63,3S8.4<2 

Ontstandii^g  liabilities  July  1,1887: 

Of  tbc  president  of  the  Commission ^1,575.05 

Of  the  secretary  of  the  Commission 93.26 

31,668.31 


Balance 179,23S.M 

X}ed net  amount  reserved  forftisburtjemeot  in  office  Chief  of  Engineers,  U. 
8.  Army ,. l,aia.JO 

Balance  available  July  1,  1867 177,995.96 

Reapectfatly  submitted. 

Chas.  R.  Sutkr, 
lAeut.  Col.  of  Engineers, 
President  Missouri  River  Commitsion. 
A.  Mackenzie, 

Major  of  Engineert.     i 
O.  n.  Ernst,  | 

Major  of  Engineers. 
G.  C  Beoaditeab. 
William  J,  Bboatch. 

Hod.  William  C.  Endicott, 

Secretary  of  War. 
(Through  Chief  of  Engineers,  0".  S.  A.) 
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Litt  ofeidlian  engineer!  e  aploi/rt!  on  irork  of  rtcT  and  harbor  impn>rem«aU  is  Atrft^ 
Jtimonri  Hirer  Commiition  from  yorvmber  1,  1)^,  U>  Jm»f  30,  l(^,  jaolafm,  mte 
Ihe  I'irrr  and  harbor  ajipropriation  act  appioreit  Jn'gmt  5,  IVfC. 

(toiprorlair  Mlsxuri  RWer  rrom  iU  moulb  to  Sioai  CltJ.) 


Name  aul  place  of  rcaideo 


if  M.  Df. 


B.  C.  Tlwf er.  Bwnt  JoHpC,  Mo 

A.  a.  Welwr,  Euwu  Cily,  Mo 

R.  H.  moot.  Cflnui  Cily,  Mo 

E<l.  P.  UsrioaiiDa.  KuisuCily.  Mo. . .. 

WjDkoopKlprM'i),  jr..  Omaha,  Xcbr 

G.  T.  NrlK'a.  LrDi-cDitDrlh.  Ein*.... 
tlnmplirrj'i.  S;iiDt  Lonlt.  Mo... 
O.  W.  Frr,jUM>n.  Saint  Lonli.  M'>   .. 

r.  Hutlim.  TVLi-hiiB.  Kmw     

..  llluni  ltiin:2r.  Khik-m  CUv.  Un    . . 
Eli.dinltirri'iirUiif.L.jvenKonb.Knn* 

T.  W.  B..<rii>.ii>.  KaiiSBS  Cily.  Ua  . .. . 


t.  1^1 


I,  Kmia 


J.  V.  Msreflilli,  Kilnt  Jofnh.  Uo . 
E.  V.  JoDCD,  L<nieii»>.rlh.  Kaua  . 

T.  C.  TlioiDH,  Chicago,  111 


125.00 
lis.  00 


il  LonK  Uo. 
ini  CIIT,  Uo 
Il  Joseph,  Mo 


Do. 


tchlm  wd  rsl 


.    iefolly  ol    __    _  . 

KebruVkCIlT,  BtuwnTills. « 
nw  Kurk. 
<IE  TicloHy  of  Atchl. 

Sflinl  Li""mo.  ■ 

I  Id  vlrlDiiy  of  Omnbi,  PlaltuDoaUi. 

;     Xflirt-kn  Cliy,  Bniwnville,milir 

I     mw  Rork. 

KODHW  Cily.  Mo. 


inily   at    Alchlaon 


Fwt 


irluilv    of    Atchbon 
iTD  worth. 
laCity,  Uo. 


*0d  specUI  sanoys. 


Appendix  A. 

AKKUAL  BEPOBT  OF  SECBBTABV  UISSOCBI  BIVBB  COMMISSION,  18SI>-'37. 

St.  Long,  ilo.,  Jul/  30,  1887. 
SfR:  I  liave  the  hODOr  h>  aabmit  the  folloiring  auooal  repart  or  the  work  m  chaise  of 
the  Secretarj' or  the  CammLssion  tor  the  fiscal  7e.tr  ea ding  J Doe  31),  1687. 


Id  July.  18B6,  a  small  oflieo  force,  andi-r  Mr.  O.  B.  Wheeler,  was  at  work  on  the  re- 
duction of  Becou<lury  Iriaugulation  betwceu  OlaR^ir,  Mo  ,  and  Tavern  Rock,  Mo.,  raada 
in  the  wioter  of  li4St-'H.>.  Tuods  were  exhnusteil  at  the  end  of  the  moDth  and  the 
force  wiw  dist^hai^ed.  The  river  ami  harhor  bill  of  Auftuat  5,  188B,  enabl&l  work  to 
be  rettinied  August  9.  Work  in  the  office  continunl  until  September  20,  nlicu  partlea 
left  for  work  iu  tiie  field.  Meaombile  the  CoinmissioD,  at  its  meeting  August  2S,  1^6, 
had  recommended  aoollotmeut  of  §23,(100  for  the  prosecution  of  BurveyB,  which  action 
was  approved  by  the  Honorable  Secretary  of  War,  October  28,  I88l(. 

Field  work  was  resumed  at  Fort  Leaveowarth  whose  latitude  aud  loi^tnde  wer« 
known.     The  party  was  organized  as  follows,  quartered  ou  three-quarter  boats: 
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SeeounoiUrittg  aiul  A  ilatioa  building  paHg — Ont  guarler-boat. 


■»i«mntei'iei>i«r(ii 

chargf).. 

tsno 

iklitii;: 

(Hbrtanl  eiislneer 

100 

'iale 

ObiereiiiQ  parts— Om  qairUr^oal. 


Len  bank-CouUuued. 

*^"r'  to 

so 

PfTBtanent  bench-mark  party — One  qaarler-baat. 


Ths  river  closed  early  in  December  and  tbe  tfiaBgnlatioa  pftrtiee  were  tben  transported 
in  wagoflfl,  rotchiDfC  Glasgow  before  Cbristmas.  When  ice  closed  tbe  river  tbe  P.  B.  M. 
put;  was  disbanded,  excepting  two  retained  for  ofSce  work. 

Id  Jiumary  a  Bniall  party  was  letl  in  the  Beld  to  complete  triangalatioD  from  Tavern 
Itotk  (o  the  moath  of  the  tivet,  and  a  compnting  fbrce  began  work  in  the  office.  In 
Much  the  field  work  was  finished  and  tbe  compating  force  donbled,  and  it  bos  com- 
pleted ite  ifork. 

Tbe  secondary  tri^nsnlation  is  now  completed  from  Port  Leavenworth  toSaint  Loaia. 
Tibalation  of  final  resBltasndplotortriangulationareappendeiL  Fur  delails  of  methods 
of  A«ld  work,  base  nteaeareueDt,  compulation,  etc.  nwreoce  14  respeetfolly  made  to 
AppendU  A,  Annual  Report  of  the  Cominissbn  for  IS^G.  The  work  reatooathefollow- 
i«g4»la: 


\f  Ihih  :   A  Nortliee 


a  A  Southwest  ' 


Lo,. 

AlbBDlk.         , 

111   3*    W.TS  ' 

3,S§W7S7 

«    13    27.51  ' 
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Details  of  B«T«rl7  bnie  meamrement  &k  heiewitli  as  Appendix  A'. 
Details  or  Ola^ot*  base  measnreinent  w«re  pablished  as  Appendix  A'^  Anpiial  Repw^ 
Hissoari  River  Otmoilasion,  188fl. 


1 

|NorthUtitude. 

weMhom 

AK«4B»».QlM|ti.w. 

S>    12  Sl.TS 

s»  ]4n.4m 

3»    UII.57T 

K    El  HXOl 
B3    BB52.aH 
83    H40.BTR 

OommM  tram  A  Aximalh. 

1.087 
30    23  00.010 

11.073 
H    B2  00.» 

orl)?. 

CompDt«d  trttm  &  eut  baM.  OI«b<>*. 

SB    21  40.  BO 

38    21  48.88 

11.07 
»4    HEI.S4 

C(>mpul«d  fnaa  &  eamt  b»e.  Olawo*. 

1.0S 

11.07 

The  latitnde  and  loogitade  of  &  Nortbeast  Base.  Beverly,  iteie  transferrad  ftom  Fort    \ 
Leavenworth  as  given  in  Aannal  Report,  Chief  of  EnfiiDeeiB,  U.  S.  Army,  for  1891,  p. 
2S38.     This  latitude  was  detennined  by  zenith  teleecope  in  1681  by  Lieateoant  Bailer; 
and  the  lonKitude  was  determined  in  ltiT3-'73  by  telegraphic  exchange  of  signala  with    . 
lake  earvey  at  Detroit,  the  Detroit  observer  being  Mr.  O.  B.   Wheeler  bimaelf,  who 
haa  been  in  charge  of  tbia  triangalation. 

Latitnde  and  longitnde  of  &  East  Base,  Glasgow,  were  transferred  from  tlie  Honfm 
Observatory,  whose  latitude  has  been  twice  deterniined  with  identical  resnlts  and  wkoM 
longitnde  was  determined  by  Ave  nights' exchange  of  t«I^^phieBignala  with  the  Ksnl 
Observatory  at  Wasbiugton.  The»e  results  are  published  in  Pablications  of  the  Hini- 
son  Obseryatory,  Glasgow,  Mo.,  No.  ],  1885. 

Tbe  tranafera  were  ntade  in  each  case  by  triangnlation.  Among  the  A  stations  in 
twelve,  established  by  tbe  Coast  Snrvey  in  their  primaiy  work.  Bo  the  net  from  Foit 
Leavenworth  to  Saint  Louis  depends  on  two  newly  measnred  and  determined  baaee,  oa 
12  Coast  Survey  primary  A  atationaand  the  conneothig  8  Coast  Survey  primary  triuleg 
sides  which  serve  as  so  many  check  basee.  * 

The  bases  and  discrepancifa  in  lengths  of  lines  as  computed  from  the  Glasgow  base  an 
aa  follows; 


Beverly  (tausund }.....,.,.,....,..........» 

tilSBeow  (mewHjredl 

Cedar-MedlockJCoMl  Survey) , 

BerRer— EnoctiKnob(CoartBarveT' 
BDooh  Knob— DIeckhAua  (CoMt  Bar 
nisckhBD>-;H(U^1eok  (Coast  Sur—' 


:~Ko»«ler  (Coaet  Bnrveyi.... 
Kar  Loaf  (GoBatBurvAF) ...... 


Toonnallbyaos 


Too  (idbII  I^  1*7 
Too  Urge  by  108 
Too  luxe  by  ass 


IIdKW 
IIbAOT 
llnU.<U 


These  bases  were  taken  aa  abeolute  and  adin^tment  made  for  intermediate  line*. 
Azimuths  and  discrepancies  as  computed  from  the  line  A  Glasgow — A  Eut  Base,  u 
as  follows: 


1)  A  Admulb  lo  A  Northeiut  Bi 


9X  Rase  (OJasffow).,. 


i,  Csdu  to  A  Medlock... 


aopSB'iiy'.ss 
at  M   00  .74 
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Aiimath  (1)  used  fTom  Fort  Leavenworth  to  Glaagovr.  AiinmUi  (2)  used  from  Glas- 
gow to  Cedar  City.  Azimath  (3)  osed  from  Cedar  Dty  to  Saiot  Lonis,  and  agreed  to  the 
Dcanst  second  with  that  of  all  the  other  Coast  Survey  lines.  No  ai^nBtmenta  were 
made  for  discrepaudes  in  oximath,  becaose  the  plotted  Fesulta  would  be  inappreciable. 

Utitiid«a  and  lon};itndes,  if  computed  rtom  Fort  IieaveDWorth  instead  of  from  Qlaa- 
|ov  wonld  be  respectively  I'^OSti  larger  and  11".063  smaller  than  the  tabalated  values; 
tad  if  compated  f^m  Coast  Survey  valaes  for  &  Cedar,  nould  be  respectively  6".582 
brjEerand  3".772  smaller  than  tabulated.  The  Coast  Survey  values  depend  on  the 
Clarke  spheroid  of  1866  and  standard  astronomical  data  of  1881. 

Tbedistanoe  covered  from  Fort  Leavenworth  to  Saint  Lonis  is  43j  luilee  of  river,  iii- 
Tolving  306  triangles.    595  angles  eut«red  tbe  ae^ustment  and  their  corrections  were  M 

Between  0"  and  I" 373 

Between  1"  and  2" 188 

BetKgen.2'''aiid  3" — .  31 

Betneen  3"  and  4" _ 9 


Tbe  year's  field-work  covered  240  miles  of  river,  and  cost  (11, 862,  or,  per  mile        $48. 59 
Office-work  covered  435  miles  of  river,  and  cost  ^,230,  or,  per  mile 7.42 

Total  coat  per  mile,  season  lS8G-'87,  secondary  triangalation 66.01 

There  is  still  a  gap  not  triangalated  from  Fort  Leavenworth  loTrorer's  Point  of  1,520 

Tbe  permanent  bencb-mark party  began  settingstones  October  13,  and  stopped  Decem- 
ber! Tbey  had  previooely  been  engaged  in  fitting  np  threeqnarter-boatsandasteam- 
Unnch  at  Kansas  City  for  IJieir  own  ose  and  that  of  the  the  triangalation  parties.  A 
dmcription  of  these  permanent  bench-marks  and  the  method  followed  in  establishing 
Ihem  it«B  given  in  appendix  A,  annual  report  of  this  Commission  for  1865  and  in  an- 
iDol  report  for  1886.  Nineteen  lines  were  established  during  tbe  antnmn  of  1886;  the 
aratwtsNo.  79,  jnst  below  tbe  C,  R.  I.  and  P.  R.  K.  Bridge  at  Fort  Leavenworth,  and, 
the  last  was  No.  61,  at  Berlin  Landing. 

Ungth of  river  embraced _ miles.-  108.6 

N'nniber  01  lines  established-. _ ., 19 

Aietage distance  betvfeen  lines  along  rivet ..miles..  6.33 

Average  distance  l>etween  lines  along  axis  of  valley... miles..  4.10 

CtW  per  mile  of  river _. $25.65 

Cortperliue 146.06 

II  lakes  jnst  as  mncb  money  and  time  and  labor  to  fit  out  a  party  for  a  short  season's 
"oik  M  Tor  a  long  season,  and  if  we  had  been  able  to  pnt  this  party  In  the  field  early  in 
Uuipring,  not  only  wonld  tbey  have  been  able  to  accomplish  more  than  three  time*  the 
tiDoantof  work,  bat  its  cost  would  have  been  anrely  33  per  cent,  and  poeaibly  60  per 
«Dt  less.  * 

This  party  nsed  wye-levels.  Tbeee  had  been  pnt  in  perfect  order,  and  excellent  re- 
nlU  were  obtained,  tbe  details  of  which  are  given  in  the  report  of  Assistant  Engineer 
D.  W.  Wellman,  hereto  appended,  Appendix  A  1,  All  bench-marks  set  were  connected 
with  previoQs  surveys,  either  by  stadia  line  or  triangalation. 


1^ enable  the  Commission  to  submit  estimates  for  "necessary  work  at  Omaha,  Atchi- 
«in,  SaiDt  Joseph,  Fort  Leavenworth  Reservation,  Arrow  Rock,  Kansas  City,  Platts- 
moaih,  BrownvUIe,  and  Kebraska  City,"  in  accordance  with  act  of  Congress  of  Angnst 
^  li!86,  surveys  of  these  places  have  been  made.  The  results  are  reported  in  my  report 
io  foa  of  Jnue  30,  1887,  together  with  maps  of  the  localities  showing  the  latest  and 
A>roier  shore  lines.    Said  report  is  hereto  appended,  marked  App.  C. 

MISCELLANEOUS. 

One  hundred  copies  were  printed  of  a  letter  from  yoar  office  to  the  Chiefof  Engineers, 
"-  8.  Army,  dated  April  1,  1886,  indicating  the  views  of  the  Commission  as  to  neceasi 
'fJoirsiQentsforbrldgesover  the  Missouri  River,  and  weredistribated  to  bridge  engine 
iixliither*  to  whom  the  infbrmatiou  was  likely  tobeof  nse. 
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Tbe  compilatioD  of  all  data  on  record  relating  to  tfae  Miasonri  Kiver  has  btto  pnOi- 
ttilj  oompl«t«d  dnrins  tho  year,  except  for  iodexuiK  and  filiog. 

Diacbante  obaervatioiu  are  nppeoded,  marked  Appendix  A  5.  Tliia  tabolatko  e  k~ 
oorapaDJcd  by  eiplaoatorj  and  desciiptire  notes.  Eacb  measnred  diachsr^  bac  a  lub- 
bcvamigned  to  It  forooaveuieiieeof  refetcDceMid  nao.    Tbe9«  diacbargee  are  as  loUows:    i 


a I  1878  I 


Method  of  compntation  and  otber  details  were  given  in  last  annoal  report. 

Sediment  obaervatioca  were  taken  at  Saint  Ctuirles.  Mo.,  in  1S79.  The  rtsnlts  iaf 
been  tabulated  andnre  hereto  appended  as  Appendix  A  5,  nitb  explanatory  and  deso^itin 
notet,  illuslrated  by  tiro  platei.  It  appears  from  Plate  I  that  not  only  does  the  mat 
amonat  of  itMtirocnt  bare  a  variation  to  gaa-ce  height,  bat  alao  nn  iodepeodent  tiiK 

A  mean  spocilic  gravit]'  for  tlic  sediment  observed  on  was  deduced  to  be  l.C. 

I'liUe  II  i^ives  a  very  inlere»(ing  compariaonuf  Ibese  aediaient  obaervatiomt  taken  11  ' 
Sjint  Ctiarlt^  and  a  seriea  of  aimilar  obaervationa  taken  in  tbe  UiaElnippi  Itiver.  *t  Ci- 
lumboB,  Ky..  during  a  portion  of  tbe  same  liue.     The  atcrennent  betvreen  the  totti 
sediment  ut  Saint  Cliarles  snd  at  Columbos  is  marked  and  leads  to  tbe  laltowing «■- 
ctnsions.- 

(1)  The  sediment  carried  by  water,  reaching  Colombss  from  otber  soDrres,  isvor 
small  OS  compared  with  that  carrietl  by  the  water  from  the  MiaaoDii  Kiver. 

(2}  Nearly  thesameamonntofaediment  that  iscarri«l  by  tbe  Hissonrl  BiTcratSaii: 
Charles  is  carried  by  its  water  when  it  reaches  Colambnx. 

Hence  seems  to  follow  the  inference: 

(3)  That  it  is  the  Mme  sediment  carried  la  permanent  snspensiim  from  Saiot  Cbarlti 
to  Cotumbos.  I 

The  preceding  ceems  to  justify  tho  oasamplion: 

(4)  That  there  is  a  mean  sediment  per  cubic  foot  repreeentiuK  aattifatiMi  of  diachaip 
at  any  Lime,  an  awnmption  under  which  the  total  MduteDt  was  oompnted- 

The  ratio  of  arean  included  in  the  tedimeot  variatioDB  gives  total  Bedi»c«t  psat  fiaiff 
Charles  as  HG  per  cent,  of  total  sedimient  past  Ctdumbna  <hirmK  the  coincident  poui 

Stndy  of  the  diaginms  aoggtats  the  probability  of  a  tfaree-df^  interval  between  SuK 
Charloaand  Colnrobne.  Again,  waterpassingSaintCbarleaismoKflr  lesideutifledkr 
its  mean  ssdimeDt  per  cabic  foot,  and  hence  when  the  same  total  sediinetit  paaMS  Or 
lambna  afUf  a  three-day  interval  the  discharge  ako  sbonld  be  largely  idsMticsl. 

The  study  of  the  physical  data  daring  the  year  hia  ptogrMaad  fiu  enoogk  to  sIido— 

(1)  That  increments  from  tributaries  affect  gange  heights  diSerently  fram  naularii- 
crements  in  regnlar  rises. 

(3)  That  at  some  localities  this  abnormal  effect  i«  very  marked. 

Study  is  at  present  being  directed  to  the  question  whether  s^d  difference  of  effect  s 
nniverBal,  and  as  to  how  closely  it  may  be  measnred. 

Mr.  James  A.  Heddon  has  been  in  charge  of  this  work,  whiub  be  has  condncted  «i(^ 
fidelity  and  intelligent  interest 

GAUOXS. 

Nineteen  gauges  have  been  read  twice  daily  thronghoat  tbe  year.  Their  records  bsn 
been  careftilly  watched  by  plotting  and  otber  means  and  are  complete  and  reliable. 

Tbe  gauges  in  the  Kansas  Otj  and  Baint  Joseph  divisiiHis  have  been  inspected  monthlj 
under  the  direction  of  the  division  engineers.  Their  condition  has  been  found  so  eatii- 
foct^r^r  that,  owing  to  scarcity  of  funds,  no  systematic  vcrificatioD  of  ^1  the  pragn 
has  been  mode  during  the  year.  Where  any  gaage  has  been  dnmaged  or  has  showt 
change  by  its  record,  it  bos,  however,  been  set  eight.  After  the  bicakinj-  np  of  tbe  if 
next  spring  alt  the  gauges  wilt  need  inspection  and  repairs,  and  a  mm  sufficient  for  thai 
purpow  has  been  reserved. 

The  bridge  gauge  described  in  last  annrul  report  has  proved  satUfitctory.      ^  . 
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COHMEBCE. 

An  attempt  wa'i  made  in  tay  last  aanoal  report  to  give  a  thotoogh  atatomeiit  of  the 
aHnmareeof  the  MiBsoaci  River  Toi  the  preceding  year {1885-'S6).  Thatropoitcontaiiia 
■  fall  list  of  all  boats  plying  on  the  river.  Bat,  us  there  explained,  it  is  very  difficult 
to^ve  aajraccaratefitpiresof  the  kindsandemoantB  of  river  Treigbt  handled.  All  our 
gH^»-keepen  are  repaired  to  submit  weekly  reports,  on  blanks  furnished  them,  of  tbo 
boatR  vhich  paan  their  gangea,  showing  amoants  and  kinds  of  freight.  Bat  the  iufor- 
mitiiKi  so  obtained  is  only  approiimato  at  best,  and  servea  mainly  as  a  check  on  informa- 
tioD  ^Ibered  f  rom  other  Boarces.  The  commerceof  the  rivet  is,  in  the  main,  fromSaint 
Loalsto  Kauaos  City,  for  the  lower  river,  and  from  Bismarck,  Dak.,  to  Fort  Benton, 
Ment.,  for  the  upper.  Some  light  boats  ran  down  from  Bisuarek  lo  Tankton  and  Foit 
TaUs,  and  there  are  some  small  boats  that  ply  in  the  vicinity  of  Sionx  City,  Omaha, 
•Dd  Kebraska  City. 

LOWEB  BITEB. 

Steonen  Wyoming  and  Daeotah—Rt^alai  piickets,  S^nt  Lonis  to  Kansas  City,  canj 
&(d(ht  and  passengers;  best  boats  on  this  route. 

Simmer  C  G.  Canvll — Occasional  trips  to  Eansas  City;  geieially  rans  to  Iow«r  porta; 
fiti^l  exdosively. 

Gtnmtl  Meade — Does  not  often  mn  above  Kocheport ;  fVeight  oaly. 

A.  S.  WUli» — Ckiriea  railroad  ties  to  GI^sow  and  DeWitt ;  loads  between  Glasgow 
and  Portland. 

OiTrie — Rnns  prindpally  from  Boonville  np  limine  River. 

Frtdtriek  and  Aggie — Ron  above  and  below  Jefferson  City ;  cargoes  osnaliy  wood  and 


Toia  moved  on  JfiMOUri  Eiiier  (/ou 
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Bdratd  ties  token  as  7  Inches  by  9  inches,  by  6}  feet,  and  neighing  179  poonds.  A 
wk  of  wheat  taken  at  135  ponnds.  Average  weight  of  bogs  taken  at  275  pounds.  Bale 
iirhtT  t"km  Bt  300  ponnds. 

In  reducing  cord-wood  to  tons  it  was  assumed  to  be  dry  and  to  be  red  or  black  oak ; 
1  of  the  volDrne  was  token  as  void,  and  the  weight  of  one  cnbic  foot  was  taken  as  38J 
pDonds. 
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Two  diagrama  an  kerewitli  sabmittod,  showing  gnpbically  the  circamstanees  of  the 
HiesoDri  iSver  trade  foe  Ihe  year  188€-'S7.  The  river  porta  are  plotted  aa  abMisaas  at 
their  proper  distances  apart  in  milea.  At  each  port  are  two  ordinate^,  one  showiog  by 
scale  the  number  of  boats  pas»ns  each  port,  both  ap  and  down,  the  other  showing  by 
scale  the  tons  of  freight  baadled  at  or  posing  each  port,  both  np  and  down.  Lines  are 
drawn  throngh  thseitremitieiof  thiie  ordinites,  thii^  giving  a  boat  carve  and  a  freight 
carre.     Inspection  of  the  diagram  shows  — 

(1)  The  greatest  nnmber  of  boats  in  the  Missonri  River  trade  have  their  port  at  Saint 

(2)  Jefferaon  City  and  Glasgow  are  impurtaat  porLt,  each  having  a  considerable  local 
river  trade,  which  is  mainly  oa  rivers  tribntary  to  the  Missouri,  Thme  porta  are  col- 
lecting and  distribnting  paiate  for  a  large  section  of  interior  conotry. 

(3)  The  amount  of  freight  actaally  handled  on  the  river  is  greatest  at  Jefferson  City, 
then  at  Otasgow,  and,  lastly,  at  Saint  Louis  and  Kansas  City. 

(4)  In^Bctionof  the  diagramsand  accompanying  sketch  of  river  and  railroads  appears 
to  show  that  the  railroads  probably  do  most  of  the  carrying  for  the  sections  tribntary  to 
Jefeison  City  and  Glasgow.  Doubtless  there  issome  local  business  dons  by  the  throngh 
boatsbetweenSaintliOuisand  Kansas  City  (Dacotab  and  Wyoming],  bnt  tneic  commerce 
enrve  near  Jefferson  City  and  Glasgow  shows  very  little  change  from  what  it  is  at  the 
teiminal  points. 

Mr.  R.  F.  QTBdy  deeerves  credit  for  his  work  in  compiling  these  data. 
Reapeetftally  eabmitted. 

Tbbo.  a.  Bihghah, 
LiCQt.  CbL  Chableb  R.  Sitteb,  Pim  LieaUrMiU  of  Enginun. 

Qrrpt  of  Engituert,  U.  S.  A., 

Prtfidati  Misaomi  Biver  CoMmittton. 
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"Sugar  LenfattV-B.  Coaat  and  Geodetic  Snrreystntion  and  was  also  occupied  by  the 
ississippi  Kiver  Commissioa.  It  ia  11  miles  nortb  of  east  Irom  Saint  Lonia  and>aboat 
mUe«  northwest  Trom  Collins  ville.  111.,  on  the  farm  of  a  Mr.  Moore,  on  an  Indian  monnd, 
Mch,  on  the  blaff,  overlooks  tbe  valley  of  the  Missiasippi  River.  It  is  aboat  lUO  feet 
inthemBt  by  aaat  from  the  northwest  comer  of  northeast  quarter  of  northeast  quarter  of 
icttou  20,  township  3  north,  range  Sweat.  The  underground  mark  is  auearlheaware 
yramid,  3j  feet  below  surface,  and  the  surlace  mark  a  wtiite  marble  monument — usual 
larka  of  tbe  U.  8.  Coast  Surrey. 

"JfifWina"  is  a  Coast  and  GeodeticSurvey  station  on  the  residence  of  Mr.  JeffereonK. 
larke,  and  is  about  7  miles  from  Saint  Louis  city  hall  and  one-balf  mile  north  of  the 
ataial  Bridge  road  in  Saint  lioniaCoanty,  Ho.  TbestatioDisiu  the  center  of  IJag-st^ 
a  CDpolft  and  near  center  of  cupola. 

Waier  Ibwer  ia  identical  with  "Btand-pipe"  of  the  MlBsiasippi  Hirer  Commission,  bat 
ot  with  that  of  the  U.  S.  Coast  Survey,  ftison  the  old  water  tower  of  tbe  Saint  Louis 
'atei-works,  corner  of  Fourteenth  street  Mid  Grand  avenae.  It  is  the  center  of  a  small 
riangla,  out  in  iron  cap,  and  the  cenMr  of  the  stand-pipe  beun  north  46°  neat  and  is  7.8 
aet  diBtont. 

Meyen  is  not  identical  with  the  U.  a.  Coast  Survey  station,  which  latter  was  not  per- 
aaoently  marked.  It  is  on  bigber  gronnd,  about  700  feet  northwestward,  and  is  about 
SO  feet  sontheast  ttma  the  highest  point  on  land  of  William  Jaoobameyer.  It  la  near 
he  center  of  the  northwest  quarter  of  son  theoat  quarter  of  section  21,  township  47  north, 
ange  7  east,  Saint  Louis  County. 

Kendallit  in  Illinois,  75  feet  north  of  the  Alton  and  Edwardsvilleroad,  about  one-half 
nile  north  and  one-fourth  mile  west  from  the  aontheost  comerof  section 36,  township  4 
lorth,  range  9  west,  at  which  comer  is  tbe  railroad  station,  Wanda.  It  ia  on  the  high- 
est point  of  tbeblnffin  the  apple  orchard  of  a  Mr.  Kendall. 

Alton  Is  nearly  identical  with  that  of  the  Mississippi  Biver  Commission,  bat  their 
sark  for  the  station  contd  not  be  fbuud.  It  is  in  the  city  of  Alton,  on  tbeblaff  jnst 
tbove  tbe  old  penitentiary,  in  the  rear  yard  of  Dr.  C.  B.  Bohliuid's  residence,  and  abonb 
Jfeetftom  the  south  edge  of  the  graded  flat  portion  of  theyud. 

Dgitizeob; 


Google 


3054     BEPORT  OF  THE   CHIEF  OF  ENOIMEEBS,  U.  8.  iBHY. 

EagU't  Nnt  is  a  station  of  the  UiansBipfn  Rirer  CommisNon.  It  is  in  Illinois,  on  ihe 
lower  part  ofa  wooded  blnff  ridge,  at  the  bead  of  Eagle's  Nest  Icland,  on  the  laud  oft 
Mr.  Starr.     It  ia  nearly  identical  wiih  etJtUon  38  of  U^or  Simpson's  Burvej. 

CowaneTeeia  in  Saint  Louis  Connty,  on  land  known  as  the  James  &rm,  nowowmdlij 
John  F.  Keller,  of  Saint  Lonis,  Mo.  It  is  on  the  highest  part  of  the  highest  bill  in  ibi  | 
viciuity  and  about  200  feet  north  from  the  Douglas  road,  1  mile  from  Musick's  Fei^. 

CharbosnieT  is  in  Suiut  Ixiuis  Conntj,  on  Charbonnier  Point,  aa  land  owned  bj  \ina  ' 
C  Knoepp.  It  isoniui  Indian  monnd  and  airant  oue-foarth  mile  from  the  MiSMvri  Bitc*, 
on  comparativelf  low  groand. 

(ramiiis  in  Snint  Charles  Connty,  on  land  of  Alex.  Osrvio.  The  knobs  are  knoniM 
the  "Mamelles,"  and  the  station  is  on  the  bigbeHt  part  of  the  second  oneinsizc  hit 
aboDt  one-fourth  mile  east  from  Mr,  Garvin's  brick  house. 

Sainl  Charleg  is  sbout  2  miles  sonthweet  from  the  city  of  Saint  Charles,  on  land  d 
Herman  Witte.  It  is  15U  feet  south  from  the  northwest  comer  of  hia  4T-acre  tnci  lU  ' 
4  feet  from  the  west  line  of  said  tract. 

Fee-lie  is  in  Saint  Louis  County,  shoot  one-eighth  mile  northeast  from  the  orduri J 
William  Blackwell.     It  is  in  an  open  field,  on  companttively  low  ground. 

ifuuard  is  in  Saint  Loaia  County,  about  three-fourtbiof  a  mile  west  from  I^epM- 
•  office,  and  1011  feet  north  of  the  UIits  street  road.  It  is  about  100  feet  north  ftim  ikc 
old  barn,  and  on  the  highest  part  of  the  high  ridge. 

KluHt  is  in  Saint  Charles  tJoanty,  on  land  of  a  Mr.  Klane.  It  is  near  the  edge  <fi  | 
wooded  blulTaod  acnt  slooe  moa u men t  stands  alone  in  an  openSeld,  abont  one-ei|bb  | 
mile  back  on  the  ridge. 

Wol/mm  is  In  Saint  Charlea  County,  on  laud  of  John  N.  Wolfrom,  and  oppositi  Ik 
middle  of  Poet's  Island.  It  ie  about  75  feet  back  from  a  perpendicnlar  roclc  bluff,  a  > 
cleared  field. 

AanbiirsisoQemile  below  the  town  of  Hamburg,  on  the  ceoter  oneof(hr«epnai- 
nent  blu^  It  is  within  60  feet  of  the  edge  of  a  perpendicahu  rock  blnff,  in  ■  cleuri  i 
field  of  Adam  Iman,  and  is  12  feet  in  front  of  an  old  log-hotuK.  I 

Oolaium  is  in  Saint  Louis  County,  one  mile  nortbeaatfrom  OrrviUe  post^ffice,  on  W 
of  the  Frederick  Koeving  estate.  It  is  on  the  highest  part  of  the  highest  hill  in  tlw<i- 
cinity,  and  near  evergreen  trees  and  burial  monuments.  .  It  is  one-tburth  mile  east  ta 
Dr.  Robert  O.  Coleman's  residence. 

"Keisler"  is  a  U.  S.  Coast  and  Ueodetic  station,  abDot2milee  north  west  IromBaJdn 
Mo.,  on  land  of  J.  F.  Kessler.  It  is  at  the  intersection  of  roods  and  in  the  oortlind 
angle  on  the  highest  groundin  tiie  viciuity. 

Wild  Uarteie  in  Saint  Louis  County,  on  land  of  a  Mr.  Tyler,  on  an  Indian  montidid 
the  wooded  bliifif,  one-half  mile  east  from  the  reeidence  of  Jacob  Bailey.  It  isSuM 
north  Horn  the  angle  in  the  Wild  Hoise  Creek  road. 

"Taticm  Sock"  is  a  U.  5.  Coast  and  Geodetic  Sorvey  station  on  the  highest  pan  ' 
the  Tavern  Rock  Bluff  in  Franklin  County,  1  mile  west  froDQ  SaintliouisCouni;.  U 
U  on  land  of  Charles  Foley  and  is  470  feet  northwestward  from  the  nortltwest  oorutrf 
his  honse. 

It  is  on  th      „        . 

one-half  mile  north  irom  Mra.  Parson's  brick  residenoe^ 

ifeed  ia  in  Saint  Charles  County,  opposite  Tavern  Rock,  on  a  high  wooded  ridg«.  H 
la  about  one-half  mile  back  from  Mr.  Oberdick's  honse. 

Engei  is  in  Saint  Charles  County,  2^  mileii  below  Augnsto,  on  a  prominent  perpend'' 
nlar  blnff  on  land  ol  William  Engelager.     It  is  on  the  highest  point  of  the  blnff. 

''  DieekJiata"  is  a  U.  S.  Coast  and  Geodetic  station  in  Saint  Charles  County,  aboatll 
miles  east  from  its  west  line,  which  west  line  is  on  the  fifth  principal  meridian.  It  b3 
the  northwest  quarter,  section  S,  township  44  north,  range  1  eadt,  on  a  rocky,  wood^ 
high  ridge,  on  land  of  a  Mr.  Dieckbano.  The  surface  stone,  being  broken,  was  leplv' 
by  an  iron  pipe  of  the  Missouri  Biver  Commission. 

Key«r  is  in  Franklin  Connty,  in  northwest  quarter,  section  SI,  township  44  vA 
range  2  east,  about  1  mile  above  the  month  of  Fiddle  <^eek,  on  land  of  A.  W.  Mejs,> 
a  northern  snmmit  of  the  high  ridge.  It  is  15  feet  east  from  the  Meyer's  private  biuil 
groond. 

Xing  is  in  Franklin  Counter,  in  fVadional  section  28,  t«wnahip  44  north,  range  1  a*. 
on  land  of  Judge  Ming,  and  about  one-half  mile  east-northeast  ht>m  hia  residence.  H* 
jast  Inside  the  caltivated  field,  and  the  rood  is  between  it  and  the  nearly  perpendidJ* 
bluff. 

"IIallfcl:"iaa'U.S.  CoaatandGeodeticstationonthenorthsideoftherockroadiDFnA' 
lin  County,  on  the  highest  part  of  the  highest  hill  in  the  vicinity  of  Monnt  Halleckp* 
office.  It  IS  66}  feet  from  the  northeast  corner,  and  67  feet  from  the  northwest  conH 
of  Mr.  Breitenbach's  store. 
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JVipeder  is  on  Noelker's  Bill,  kbout  1  mile  west-southwest  rrom  Wosbiagtoa,  Mo. 

Beuioga  at  A  Noelket :  Sontbeaat  cotdst  northweat  quarter,  section  21,  townsbip  44 
orth,  range  1  west,  eqnsb  acm\h  4S°  east,  distance  about  1,200  Teet.  First  reference 
-ee  (wbite  oak),  sooth  66°  nMt,  21.6  feet ;  second  refereace  tree  (white  oak),  noith  8° 
Mt,  11  feet 

Tiiqmit  ia  Wuren  Conntj,  thres-foarthsofa  mile  below  MortbasTille,  on  an  Indian 
toODl,  on  land  of  Urs.  Scharmann,  and  is  neoi  her  west  line.  It  ia  oa  the  Grat  blofl 
boveTaqae  Creek. 

Dundee  is  in  Franklin  Coantj,  on  the  projecting  bluff,  1}  milea  below  Dundee,  on  land 
f  3.  A.  Cbitwood,  and  abont  200  paces  north  of  bia  residence.  It  is  in  northwest  fiao- 
otial  qnarter  of  section  J,  township  44  north,  range  3  west. 

Emilf  is  in  Warren  Conntj,  on  land  of  Frederick  Hellbmsen,  on  an  Indian  monnd,  on 
oomparativel;  low-wooded  ridge,  back  of  Eoiii;  Bend,  and  about  tbree-foarthaof  a  mile 
intb  of  Concord. 

"  Ettc^Kaob"  iainPranklinCODuty,  on  the  well-known  knob,  Iniilesonth  of  Dundee, 
t  is  »  U.  B.  Coast  and  Geodetic  station  on  tbe  highest  port  of  the  rocky  knob. 

MaupiKiB  in  FranblinConiit;,  on  a  conntj  cemetery  lot  of  2  acres.  It  is  on  an  Indian 
loaod,  jnst  east  of  tbe  Maapio  bnrial  loL 

"Bergtr"  is  a  U.S.  CoaBtHndGeodeticstaLion,4nuleesonthof  west  from  New  Haven, 
D  the  summit  of  tbe  highest  hili  in  the  vicinitj.  It  is  reached  fhim  New  Haven  by  a 
tir  wi^on-TOod. 

EOah  ia  in  Franklin  Connty,  on  land  of  M.  D.  Kees,  on  a  prominent  Indian  monnd, 
[iree-qnarters  of  a  mile  below  Etlnh  railroad  station. 

KeU»er  ia  in  Franklin  Coanty,  on  land  of  G.  Kellner,  on  Ihe  point  of  bluff,  three- 
oartera  mile  below  Boeger  railr<Md  station. 

Hermana  ia  on  tbe  highest  part  of  thehigh  wooded  bluff,  tbree-qnarteramile  southeast 
x>m  Uunnann,  Mo.  The  liuid  is  owned  by  the  Hermann  Savings  Hank.  Tbe  stone, 
larking  the  center  of  northeast  qoarter  Bectioo  31,  township  48  north,  range  4  west,  is 
32  I'eet  lo  the  left  of  the  line  &  Hermann  &  Red,  at  right  angles  l>om  a  point  on  ijjis 
74.5  feet  from  A  Hermann. 

School  is  in  Warren  Connty,  on  a  hill  known  as  School  Hilt,  in  the  aoathwest  quarter 
ection  11,  townsbip  45  north,  range  3  west.  Tbestation  isonan  Indian  monnd  on  the 
lighest  part  of  this  prominent  peak. 

Xol  ia  in  Warren  Connty,  1}  miles  below  Lost  Creek.  It  isonabont  the  highest  per- 
lendicnlar  rock  blnff  in  the  vicinity,  on  land  of  Christian  Snndermeyer;  a  laige  waluat 
ree,  with  stones  piled  aronnd  its  roots,  is  9  feet  sonth  of  the  st&tion. 

Eed  is  in  Warren  Connty,  about  1  mile  north  from  tbe  red  bridge  over  L'Ontre 
iloogb,  on  land  of  J.  Conzlemaa  and  on  top  of  the  hill  and  jost  west  of  the  road.  The 
ontheast  corner  of  northeast  quarter  section  18,  tawnship4tl  north,  range  i  west,  beais 
oath  6°  06'  east  and  3Ta  feet  distant. 

Bola»  is  in  Montgomery  County,  on  Solan's  Knob,  abont  G  miles  northwest  firom 
lermann.     It  is  on  the  sonth  point  of  the  prominent  blnff. 

MiUer  is  in  Mon^omery  County,  in  northeast  quarter  section  33,  township  40  north, 
ange  6  wenL  It  it  is  on  the  point  of  the  high  wooded  blulT  2  miles  below  Blnfilon,  on 
and  of  Thomas  Powell. 

BlaSloa  is  in  Montgomery  Connty,  about  700  feet  east  from  the  west  coonty-line,  1  j 
oiles  above  Blafllon.  on  the  higheatport  of  the  blnlT  between  two  aninhabited  houses. 

Feg  is  in  Gasconade  Connty,  on  land  of  Jacob  Fey,  in  northwest  qnarter  of  eontb- 
rest  qniuter  section  6,  township  4o  north,  range  5  west.  It  is  on  the  north  end  of  the 
iAffi  in  a  cleared  field.  Tbe  southeast  corner  of  Mrs.  Neitenhahn'a  fractional  20  acres 
if  land  bears  sonth  74°  west,  and  distant  lOti  j  feet. 

Morrison  is  in  Ciasconade  County,  1  mils  sonth  of  Morrison,  on  land  of  Loreoz  Straab, 
■a  thebigheet  part  of  his  farm.     It  iaon  aknull  between  thehouseand  bam. 

TowiUey  \aia  Osage  CToonty,  ineaathalf  northeast  quarter  section  8,  township  45  north, 
■aatifi  7  west  It  is  on  an  Indian  monnd,  on  the  highest  paint  of  the  wooded  hill  and 
>boat225  feet  south  from  the  section  line,  on  land  of  Mrs.  J.  W.  Townley. 

CAasuiM  is  about  2  milMwest  (Vom  Chamois,  Mo.,  on  an  Indian  mound,  on  the  highest 
lart  of  the  bluCT.  It  is  on  land  of  Jamea  Kobinson,  in  northeast  quarter  of  northwest 
laarter  of  section  15,  township  45  north,  ran^o  H  west. 

Sainl  AiAertia  in  Osage  County,  on  a  high  point  of  blnff,  about  one-balf  mile  above 
laist  Anbert  railroad  station.  It  is  227  feet  east  and  '£3»  feet  north  from  tbe  north- 
west comer  of  the  sontbwMt  qnartor  section  10.  township  43  aorlb,  range  B  west. 

lAiU  is  in  Osage  County,  near  the  center  of  section  4,  township  44  north,  range  0 
vest,  on  land  of  Mrs.  Perrigee.  It  is  about  13  feet  east  of  the  rock-cut  rood,  and  lOO 
eet  north  of  the  gate. 

Osage  Is  in  OsaReOonnty,  on  the  second  spur  of  blnfi^  east  of  the  Osage  River  railroad 
iridge,  on  landof  Bei^amln  Johnson.    It  is  41°  west  of  north,  and '21  feet  distant  fram 
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a  biased  hickoTjr,  60]°  east  of  nortb,  and  45  feet  distent  from  a  biased  maple,  ud3° 
west  ofaoutb,  and  48  feet  distant  from  a  large  maple  stamp. 

Foriland  ia  Id  Callawar  Count;,  1  mHe  abore  Portland;  in  aonthwest  qoartH  m- 
tioD  112,  towaship46  nortb.  range?  west,  on  land  ofAdolph  Tomeh.  It  is  ootopiifi 
bill  ia  an  open  field  and  neax  the  sontheaat  oonier  of  the  vineyard. 

//imson  is  in  Callaway  Coanty,  on  a  high  ridge  or  tbe  HarrisoD  trat^,  1  mile  abne 
AnxvoMie  Kiver.  The  oearest  comer  of  the  old  tobacco  honse  hears  sonAiBSJ"  oat,  dli- 
tant  95  feet,  and  on  old  ciatern  bears  north  5iP  west,  distant  Vi  feet. 

Hagbg  is  \n  Callaway  OonnCy,  abontone-balf  mile  aoath  from  the  Ba^?  scbaal-boine, 
OD  land  of  Be^tamin  Moeeley.  It  is  nortb  SlK  west,  and  distant  437  feet  from  tliegoofe- 
east  corner  of  northwest  quarter  section  23,  township  45  north,  range  9  west 

Prea  ialn  Callaway  Conntj,  In  sonthwest  quarter  section  31,  township  45  t)ortI),nw 
9  weeL  It  ia  near  High  Hill  Church,  on  land  of  "  fre^."  Warfleld.  It  is  sootli  HI* 
«aat,  and  distant  SS  feet  from  the  sonlbwest  comer  of  tbe  hen-hoose,  and  soath  (f  cA 
and  distant  27  feet  from  thesontbeeat  comer  of  the  same. 

Agent  is  in  Callawaj  County,  in  tbe  sontbeast  qnarter  section  3,  township  45  lucO. 
range  10  west,  on  land  of  a  coal  company,  C.  Kensbaw,  n^nt,  andisftbont  1  mileeoilt 
of  John  Farmer's  residence.     It  is  on  the  highest  point  of  the  wooded  bill. 

"Cedar"  ia  a  U.  S.  Coast  and  Cieodetic  snrvey  station.  'H  milM  northeast  from  Jcfc- 
SOD  City,  on  the  highest  hill  in  the  vicinity.  It  is  in  the  center  of  a.i  Indian  moaiidoi 
the  highest  point 

Etning  is  la  Cole  Coonty,  near  Ewing  railroad  station,  in  the  garden  of  GfoisE  1 
Walthers,  and  aboat  400  feet  from  tbe  Missonri  Rirer. 

Utrich  la  abont  3  mites  sonthweat  from  Jefiereon  City,  on  the  blgheat  hill  in  tbe  fin- 
ity  in  tbe  dooryard  of  Ulrich  Zehendner.  It  is  45  feet  east  and  340  feet  soatii  &«mll> 
northwest  corner  of  the  northeast  qnarter  of  the  northwest  qnarter  section  34,  towntlip 
44  north,  range  12  west, 

"ifedlock"  is  a  U.  B.  Coast  and  Geodetic  Snrvey  etetlon,  on  land  of  L.  M.  Chuutn 
ThenorthweBt  comer  of  section  S3,  township  45  north,  range  13  wast,  bears  noitli  l!°£' 
west,  and  distant  909  feet  from  the  stAtion. 

Jllarion  is  in  Cole  Connty,  and  about  li  miles  from  its  weatem  line.  It  ia  H  milo  j 
above  Marion,  in  the  common  between  tbe  road  and  bluff,  and  100  feet  fltim  the  tSffit  ' 
the  bluff  on  the  highest  point  In  the  vicinity. 

A  Quinn  ia  in  B«)oe  Connty,  in  the  southwest  qnarter  section  24,  townBhip4fl  doi&  ^ 
range  12  wcat,  on  land  of  J.  C.  Madden.  It  is  on  tbehighestpoint  in  thepeachontaid. 
120  feet  east  of  the  road  and  200  feet  south  of  the  old  bam. 

Orijfta  in  in  Boone  County,  just  west  of  the  thirteenth  range  line  and  about  l.MCIM 
Boulh  of  the  northeast  comer  of  section  1,  township  45  north,  range  13  west.  It  ia  ni 
wooded  Icnob,  abont  one-half  mile  southwesterly  from  W.  H.  Griffln'a  residence. 

ll'rigkl  is  in  Boone  County,  on  the  highest  point  back  of  Judge  H.  T.  Wright's  W- 
dence.     Itia  in  the  southeast  qnarter  section  16,  township  46  Dorth,  range  13  wist 

Providence  is  abont  three- qnarters  of  a  mile  below  Providence,  Mo.,  on  an  loJia 
monnd.  on  tbe  highest  point  in  the  vicinity.  It  ia  in  the  northwest  quarter  sections 
township  47  north,  range  1 3  west,  on  land  of  J,  Jelfrey. 

Warren  is  in  Boone  Connty,  in  the  northwest  gnarlfir  section  17,  township  47  aiA 
range  13  west  It  ia  150  feet  north  of  the  road  from  Providence  to  Rocheport,  on  Ik 
higbest  grooud  in  the  vicinity  of  Hr.  B.  W.  Warren's  residence,  on  land  of  A.  Ballii^. 

Fi*\er  is  tn  Moniteau  Connty,  in  tbe  northeast  qnarter  section  2,  township  4G  n(>rtL 
range  14  west,  on  land  of  F.  W.  Fisher.  It  is  on  an  Indian  mound,  on  the  highest  gmul  i 
in  the  vicinity  of  Mr.  Fisher's  honse. 

Denlonia  ia  Moniteau  County,  inthesauthweat qnarter  section  23,  township 47  mxA 
range  14  west,  on  land  of  the  Denton  estate.  It  is  on  an  Indian  mound,  the  eecondi)  | 
size  on  thewooded  ridge.  i 

Mowtf  Vernon  is  in  Moniteau  Connty,  in  the  BDnthwest  qnarter  section  33,  lownsblp^^ 
north,  range  14  west,  on  land  of  James  Vaugbn.  It  is  on  tbe  highest  part  of  tbecnlli- 
vated  field,  and  abont  200  feet  tVom  the  road. 

Hopkins  is  in  Cooper  Connty.  In  Uie  southwest  qnarter  section  14,  tAWUahip  4?  W^  -, 
range  15  west,  on  edge  of  bluff,  about  one-eightb  of  a  mile  nortb  of  Mr.  U.  S.  Hopkii^  : 
residence. 

Avx  is  in  Cooper  County,  on  land  of  Joseph  Kickershear,  near  the  center  of  sectiw^  , 
township  48  nortb.  range  15  west.  It  ia  about  100  (tet  northwest  fhtm  the  large  Indiu 
mound. 

ifam  is  in  Cooper  Connty,  in  the  northwest  qnarter  section  5,  township  4S  north,  n# 
IS  west,  on  land  of  G.  W.  Hays.  It  is  on  an  Indian  mound,  on  the  highest  ground,  aliKl  i 
400  feet  east  of  Mr.  Hays'  bam. 

Setcrcg  1"  !»  Boone  Connty,  in  tbe  sontheoat  quarter  section  21,  township  48  noA 
range  14  west.  It  ia  on  the  second  Indian  mouud  from  tbe  road,  between  the  road  o^ 
perpendicnlar  bluff,  on  land  of  the  W.  C.  Searcy  estate.  ^  . 
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S«Aeport  ia  one  mileeast  of  Rocheport,  Mo.,  on  Uad  of  £.  D.  Beyers.  It  isoo  a  low 
loctLu)  moand  in  on  orchard,  and  aboDt  200  feet  soath  of  the  road. 

FarrU  ia  in  Honaid  Coanty,  ia  northeast  qiurter  section  31,  township  43  north,  range 
15  west,  OQ  land  or  Jock  Fivrris.  It  ia  on  the  middle  one  of  three  Indian  moonds  on  the 
promineDt  peak. 

Chapel  is  in  Howard  County,  153  feet  eonth  and  1.025  fbet  e&at  of  the  northwest 
comer  of  section  3U,  towmbip  49  north,  range  17  west.  It  is  on  the  highest  Indian 
nionnd,  ja3t  west  of  the  Krove  of  Clark's  Chapel. 

Hagter  is  in  Howard  Conntf ,  in  the  eontheust  quarter  section  30,  township  49  north, 
range  17  vest.  ItisBJl^twestoftheroad,  onthobighestoftheseTeral  Indian  monada, 
OQ  land  of  A.  J.  Hayter.    A  gaa-pip«,  set  in  cement,  marks  the  stution. 

IJiibou  is  in  Howard  Coonty,  2  miles  below  Lisbon,  on  land  of  Price  Cooper,  about  300 
feet  Boatb,  48^  etut  from  his  hoose.     A  gos-plpe,  set  in  cement,  morka  tlie  station. 

0»»la  is  in  Cooper  Cannty,  in  the  northwest  quarter  section  4,  township  48  north, 
range  IG  west,  on  land  of  James  Combs.  It  is  in  the  orchard,  3  feet  sonth  from  the  road 
fence,  and  (j.7  feet  east  of  the  door-yaid  fence. 

BoonriUe  is  about  one  mile  above  Boonville,  Ma.  on  the  prominent  Indian  monnd 
near  the  northweaC  comer  of  the  water-works  reserToir.  A  gi3-pipe,  set  in  cement, 
marks  the  place  of  s^tion. 

Lamiiie  is  on  land  of  William  Emmona,  abont  1  mile  above  the  mouth  of  the  Lamine 
Kiver.  It  ia  on  a  prominent  Indian  moand,  between  the  road  and  bluff,  and  a  gas-pipe, 
set  in  cement,  marks  the  place  of  the  station. 

Arrow  Koek  is  abont  thrce-lborthaofa  mile  below  Arrow  Rock,  on  land  of  D.  Lawless. 
It  is  in  the  northeast  comer  of  the  peach  orchard,  and  a  gaa-pipe,  set  in  cement,  marks 
tbe  place  of  the  statioo. 

Sallae  is  in  Saline  City,  in  Second  street,  one  block  above  Main  street.  It  ia  4&1  feet 
east  and  '201  feet  north  from  the  sontheast  comer  of  northeast  quarter  section  1,  town- 
ship 50  north,  range  19  west.     A  gas-pipe,  set  in  cement,  marks  the  placeof  the  station. 

Aid  is  in  SaliueConnty.  about  2  miles  nortli  of  Saline  City,  on  laud  of  James  Duncan. 
It  is  on  the  highest  part  of  the  ridge,  92  feet  northeast  from  the  northeast  corner  of  the 
log  bonae. 

ItuMean  ia  in  Saline  County,  on  land  of  tbe  Doncon  estate,  now  owned  by  W.  M. 
Wilhite.  It  ia  14  leet  north  and  681  feet  eaat  of  tbe  southeast  corner  of  notthea.stqnar- 
ter  section  13,  township  51  north,  range  19  west.  It  ia  marked  by  a  gas-pipe,  set  in 
oement. 

Cvurfcsr  is  ia  Howard  County,  on  land  of  Benton  Crowley.  The  northwest  corner  ef 
ihe  southwest  qootter  section  13  bears  north  39°  lO'  west,  distant  216.5  feet.  It  iaoa 
tbe  highest  part  of  an  open  Geld. 

Bivffiiori  ia  in  Howanl  County,  on  a  prominent  Indian  monnd,  just  below  BInffport 
Landing.     It  ia  marked  by  a  gas-pipe,  set  in  cement. 

Glatgoto  is  thrce-quartersof  amileaboveGlasgow,  Mo.,  ou  an  Indian  mound,  at  the  end 
of  ft  very  sharp  ridge,  and  about  300  feet  from  the  river.  It  is  marked  by  agos-pjpe,  set 
in  oement. 

Ea»l  Bom  IGlMgow)  is  in  Saline  County,  about  I  mile  below  the  Chicago  and  AlUm 
Railroad  Bridge,  on  laud  of  Mr.  Cook,  and  the  base  liue  is  through  bis  door- yard.  The 
station  ia  1.g59  feet  south  67J^°  east  from  tbe  southive^t  corner  post  of  the  picket  fence 
of  sir.  Cook's  doo^ya^l, 

Weet  Bate  (Glaigow)  ia  north  07°  3S'  10"  west  and  7.023  feet  distant  from  station 
East  Base.  It  ia  on  south  side  of  Chicago  and  Altou  Railroad  track,  between  the  track 
and  the  feuce,  8  feet  from  tbe  fence  and  200  feet  west  of  the  side  track. 

QiiabTidgcis  inSoline  County,  in  the  southwest  quarter  of  the  southwest  quarter  sec- 
tion 26.  township  5-2  north,  range  10  west.  It  is  on  the  h  ghest  part  of  an  open  field, 
~  ~  ~  it  east  of  the  rood  &om  Cambridge  to  Gilliam.    It  u  markod  by  a  gas-pipe,  set  in 


"BlolTRock"  on  the  Chariton  River.    It  ia  in  an  open  clearing  and  50  feet  back  from 
the  edge  of  the  blofi. 

DalUm  is  in  tbe  village  of  Dalton,  near  tbe  colored  chuich.  It  is  north  70°  west  from 
tbe  northweet  comer  of  the  church  and  105  feet  distonti  also  south  80°  west,  distant  67 
leet  £roin  a  snrvey  stone  mark. 

Se  (n'nisone-half  mile  Bonthwtft  of  the  Tillage  of  De  Witt,  on  land  of  Hiram  Joqna, 
on  tbe  highest  g;roand  in  tbe  vicinity.  It  is  south  56°  east,  and  distant  414  feet  Irom 
tbe  mvthwest  comer  of  southwest  quarter,  aoitheast  quarter  section  26,  town^ip  S3 
north,  iwige  21  west. 
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Bruiumict  ia  in  tbe  vUli^  of  Bninswick,  on  the  higheat  poiat  ia  Tidnity  of  the  pnb- 
lic-scbool  bailding.  It  ig4|  fc«tMathnestor  the  aontlieaBt  comer  of  Kejte'i  additiia 
to  tiie  townof  Broniwidc. 

WhUe  Sock  is  thrc«'«ighthaof  a  mils  north  of  the  Btone  quarry  at  WbiteBock,  oaUml 
of  D.  F.  £stP3.     It  IB  on  a  itige  Indiim  mound,  4U  feet  from  the  blacksmith-A^ 

Frankfurt  is  in  Saline  ConQty.  in  angle  ol  rood  ODe-fonrth  of  a  mile  northerly  fntm 
"Good"  Hopecbarcb.  It  is  on  the  north  and  aonth  line,  separating  the  tweoUesortbe 
aoatbeast  quarter  of  the  sODthnest  quarter  ofgecCian  16,  and  30tt  feetEonthof  tbenonh 
lioeof  auid  twenties,  township  52  north,  range  19  west. 

High  Hill  \a  in  SalineCouDty,  near  the  High  Hill  Cemetery,  oa  Und  of  Judge  Via- 
Ding.  It  iaoa  tbe  ridge,  ISfeet  soathandaboat  700  feet  west  from  tbo  northea«lcon« 
of  tbe  DOTtbeast  quarter  of  the  soolheast  quarter  of  section  11,  township  52  north,  nugt 
20  west 

ifavKiiu  is  in  Saline  Coonly,  in  the  sontheost  qnarter,  nortbeMt  quarter  HCIJonJS, 
township  53  north,  range  21  west,  on  land  of  Walter  Hawkins.  It  is  oo  an  Indili 
monnd.  in  an  open  field  and  on  tbe  bicbest  groond. 

Longrieie  is  in  Saline  Connty,  in  Uie  norlhweet  qnarter,  nortbeast  quarter  aectidi 
lU,  township  52  north,  rangti  21  west,  on  land  of  S.  J.  Zink,  and  is  about  100  feetoivlli-     i 
westerly  Irom  bis  dwelling. 

31anhall  is  in  Saline  Connty,  about  3  miles  above  Miami,  Mo.,  mi  land  of  Urs.  Vn 
Meter.     It  ia  on  an  Indian  munnd.  on  a  wooded  ridge,  and  near  the  Layriesrille  read.        | 

Jlalla  is  in  SaJins  County,  565  feet  north  and  95  feet  west  of  the  BontheasI  corns 
sonthwcst  qnarter sectioD  4,  township  51  north,  range  22  west,  on  land  of  G.  A.  Iteniet 
It  la  on  tbe  highest  point  in  an  open  field.  I 

Gilkam  is  in  Saline  County,  near  thecenter  of  the  sonth  west  quarter,  aontheast  qnaitcr 
section  7,  township  61  north,  range  23  west,  on  land  of  W.  W.  Earp.  It  isoB  tla 
moat  prominent  Indian  monnd  on  the  wooded  hitl. 

Wakenda  ia  in  Carroll  Connty,  about  one  mile  north  of  Wakenda  railroad  ftation,  m 
land  of  William  Carey.    It  is  on  an  Indian  monnd,  on  tbe  highest  bluff,  in  tbe  Tteinii;     i 
and  just  north  of  the  rood  fence. 

Camlltoa  ia  on  the  westerly  of  two  Indian  mounda,  abont  450  feet  west  of  the  ttmt- 
teiy  at  CottoIIIod,  Mo. 

.yorionie'iBiDQarroll  County,  in  the  Bonthweet  qoarter  sontbeast  quarter  section  II, 
township  52  north,  Tange25  weat,  onlandof  John  Dietrich.  It  is  on  Ihe  extreme  soDit 
point  of  tbe  bluff. 

Carroll  is  in  Carroll  Connty,  on  the  point  of  a  ridge,  264  feet  northeasterly  (him  tk 
southwest  comer  of  tbe  northwest  qnarter  nortbeaat  qnarter  section  18,  township  Si 
north,  range  25  west,  on  land  of  A.  J.  Qieen. 

Dmit  is  in  Ia  Payette  Connty,  in  northwest  qnarter  seclion  18,  township  61  nortk, 
range  24  west,  on  land  of  David  H.  Davis.  It  is  on  a  prominent  Indian  mound  on  th 
narrow  ridge,  just  above  a  prqjectingrock,  known  as  Sheep  Nose  Rock, 

Dacer  is  in  La  Fayette  Connty,  in  tbe  noitbeast  quarter  soothwest  qoarter  sectioD  S, 
township  61  north,  range  25  west,  on  land  of  Mr.  Webb.  It  ia  about  ODe-balf  mile 
below  Bpmcl's  saw-mill,  on  tbe  last  Indian  mound  toward  tbe  northeast  point  of  tte 
blnff. 

Shtep't  NoK  is  on  the  prominent  blnff  by  that  name,  abont  2  milea  above  Berlin,  * 
land  of  Stepbeo  Lamar.  It  ia  oo  an  Indian  monnd,  B  feet  north  of  the  boose,  aod  H 
feet  west  of^the  section  line,  between  sections  21  and  23. 

LexingloAJa  near  the  north  end  of  Aah  (or  Sixteenth)  street  It  is  sooth  36°  east  dtt- 
tant  XU)  feet  from  a  stone  in  this  street,  which  is  sopposed  to  mark  the  ceot«t  oTaeettM 
27,  township  51  north,  range  27  west 

OdeV  is  in  La  Fayetle  Connty,  in  the  southeast  quarter  sontbeast  quarter  aectJOB  S^ 
township  50  north,  range  ^Svye-st  It  is  in  tbe  center  ofa  very  large  Indian  m(mod,(a 
the  highest  point  in  the  vicinity,  on  land  of  G.  T,  Odell. 

Wdlington  ia  about  2  miles  above  Wellington,  Mo.,  on  land  of  William  Coorae.     lti> 
-   near  tbe  extreme  north  end  of  the  wooded  ridge. 

Bdp  Is  in  Kay  Connty,  about  1^  miles  northerly  iVom  Lexington  Jnnction  r^Iiud 
atation,  on  land  of  G.  W.  Mcrfiaugh.  It  is  in  the  apple  orchard  'between  the  hooM  and 
nearly  perpendicular  blnff. 

Juntiion  is  in  Bay  Coonty,  io  the  apple  orchard  of  DaTid  Uixon.  It  is  sooth  150  fcM 
and  east  120  feet  from  the  northwest  comer  of  section  8,  towoship  5t  north,  range  Ti 
weat. 

Camden  ia  just  north  of  tbe  town  limits  of  Camden,  Ho.,  oo  land  of  John  Sacry.  R 
ial57  feet  north  and  602  feet  eaat  of  the  soothwest  comer  of  section  23,  townshipSt 
north,  range  28  west. 

Balphiaia  Ray  Connty,  9  feet  north  and  S7  feet  east  of  the  southwest  corner  of  90«tk- 
east  qnarter  northeast  qtiarter  section  20,  township  51  north,  range  38  west,  on  land  <( 
Mr.  Ralph.  ^  > 
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Ofrick  is  ID  Gaj  Cjnnty,  in  the  Boatbeast quarter  sectioi 
^west     It  ia  ona  wooded  ridge,  about  1^  miles  noiih  I'r 

Hudmn  is  in  Jacksoa  County,  in  the  north weet  quarter  section  1 1,  townaliip  50  uarlh, 
range  30  neet,  on  laud  of  ilr.  Hadsoa.  It  U  on  ttie  bJKbest  puiut  ol'  tbe  highest  knob 
in  Ui«  vidnitj,  and  overlooltB  the  country  for  20  miles  around. 

hiUla  Blue  is  on  the  bluff  at  the  mouth  of  the  Little  Blue  Giver,  on  Idbd  of  Park 
DiiOQ.  A  maple  tree  bears  aonth  51°  west,  'IS  feet  distant,  a  maple  tree  bears  north 
S6\°  one-half  west,  49  feet  distant,  and  a  mulberry  tree  bears  north  4U°  cast,  18  feet 
distant  from  t^e  st&tioD. 

£fM  MilU  is  in  Jackson  County,  m  the  northeast  quarter  northeast  quarter  section 
S,  township  50  north,  range  31  west,  on  land  of  Danie!  Lynch.  It  is  oa  the  ridge  to  the 
north  of  the  honse,  and  a  litrge  linn  tree  is  northeast  15  feet  distant. 

CWejr  is  in  Ctay  County,  almut  three- foartbs  mile  back  from  blufEi  known  as  Cooley's 
Point,  OD  land  of  Mrs.  Cordelia  Elitzer.  Philip  Elitzei's  honse  beaia  nonb  00°  west,  dis- 
tant 450  feet     It  is  20  feet  north  from  a  line  fence. 

Mimtmri  Cits  is  <>'>  ^°*  ^o-  ^  "^  '^'^  ^'V-  ^^  <b  about  90  feel  from  the  southneat 
eoiTker  of  the  house  of  Mrs.  Corwine,  to  whom  the  lot  belongs. 

Saint  Brrtutrd  is  oa  ablQffknownbythiscame.onlandofMr.Camcy.  ItisaboDtouS' 
eighth  mile  belon  railroad  trestle,  and  45  leet  west  of  a  section  line  fence. 

tVagae  la  about  one-fonrth  mile  below  Wayne  City,  on  the  ptomiaent  blnff.  and  be- 
tween the  road  and  edge  of  bloff.  It  is  6  feet  east  of  tbe  IndiBD  moand  and  25  feet 
north  of  the  center  of  the  road. 

KaiuaM  Cits  is  in  the  eastern  part  of  the  city  on  a-vacant  lot  of  Campbell's  Third  Ad- 
ditioD,  east  of  Wabash  street  and  north  of  SI.  Johns  street,  on  the  highest  part  of  tbe 
blnff. 

£asf(r  ia  in  Clay  Couniy,  Zlb  feet  north  and  75  feet  west  from  tbe  southeast  corner  of 
Dortheast  quarter  section  4,  tonnship  &0  north,  range  32  west,  on  land  of  Cbarlea  £. 
Buster.     It  is  on  tberidgeand  joetsoatb  of  tbe  fenceof  the  door  yard. 

Tbdfi  is  in  Clay  County,  south  82}°  nest,  (uiddistantTUTfeetfromtbe  northeast  corner 
of  aectton  3,  township  5U  north,  range  33  west,  on  land  of  Mr.  Todd.  It  is  on  the  ridge 
josteast  of  the  private  road. 

(imiitdaro  ia  on  ground  known  as  "  University  land"  at  Quindaro,  Kans.  It  u  north 
fSV  west  and  135  feet  distant  from  the  northwest  corner  of  tbo  stone  nniveisity  build- 
ing, 64  feet  east  of  the  hedge  fence,  and  aboat  375  feet  north,  27]°  cost  of  the  stone 
tcbool-hoDse  for  negroes. 

Oorpatlcr  is  in  Platte  Conuty,  aboutlj  miles  northeastof  Parkville.on  land  of  Doctor 
Carpenter.  It  is  on  tbo  highest  land  iu  the  vicinity,  between  tbe  ruins  of  an  old  house 
and  the  road.  It  is  45  feet  from  the  westerly  of  two  chimneys  and  50  feet  from  the  east- 
erly. 

Atri-DjV/eis  three-fonrthaof  amilo  northwest  of  Packville.onland  of  Daniel  (brothers). 
It  is  on  the  high,  naked  ridge,  14  feet  iu  I'rout  of  the  log  barn. 

Taak»  ia  2  miles  below  Poroeroy.  Kaus..  on  the  highest  part  ofan  open  field,  une-half 
mile  back  from  tlie  railroid  water-tanks, 

Qamora   ia  tliree- fourths  of  a  mile  above  Connoni,  Kaa-i.,  in  an  open  field.  1,00.>  feet 
back  ftom  edge  of  bluff  and  about  1,000  feet  east  from  tbe  nalaat  grove  of  John  Sink. 
Waidron  is  about  I  mile  southeast  of  Watdron,  Mo.,  on  laud  of  tlr.  Havelow.     It  is 
on  the  highest  poiut  of  a  cultivated  field,  and  abont  oue-eighlb  of  a  milo  south  west- 
erly from  Mr.  Havelow's  house. 

gutter  is  in  Platte  County,  in  tbe  southwest  quarter  of  southwest  quarter  section 
21,  township  52  north,  range  33  west,  on  land  of  Charles  Kaapp.  It  is  on  a  mound 
on  the  second  wooded  hill  east  from  Joseph  Spinner's  residence. 

D^eneare  is  abont  1}  miles  east  of  Lansing,  Kans.,  on  land  of  John  Venemoa,  on  tbe 
blaff  inst  below  DeLiware  railrood  station.  It  is  4  feet  east  of  the  corner  post  of  a 
b*rbed.-wire  fence. 

JKranrotris  tOfeeteaetof  the  east  gate  of  the  high  plonk  circular  fence  of  the  Leaven- 
worth  water-works  reservoir,  and  23  feet  from  stone  wall  of  reservoir. 

BMmam  is  in  Platte  Connty,  on  land  ot  J.  G.  Hellman,  on  a  bluff  1}  miles  soutji  of 
BererlT,  Uo.  It  is  between  the  house  and  road  on  the  highest  point,  and  36  feet  south- 
west from  the  southwest  comer  of  the  log  house. 

Wttlo»  ia  about  one-half  mile  below  Weston,  Mo.,  on  the  second  blnff  from  the  town. 
It  ia  on  the  highest  point,  abotit  lOO  feet  sonth  of  the  comer  of  the  board  fence. 

Sieridan  \3  oa  the  most  prominent  Indian  mound,  at  the  north  end  of  "Sheridan 
DriTo,"  3  miles  northwest  of  Fort  Leavenworth,  Kans.  It  ia  about  100  feet  from  the 
extreme  north  end  of  the  ridge. 

Azina'h  U  Id  the  northeast  corner  of  a  cultivated  field,  abont  one-half  mile  north  of 
th«  parade  grounds  of  Port  Leavenworth.  It  is  on  the  crown  of  tbe  bill  between  the 
priTsto  rooaand  fence. 
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S.  If.  Base  is  in  Hissoari.  opptnite  Fort  Leftveoirorth,  »t  the  cnrve  tn  the  track  oriki 
Chicago  and  Kock  Isiaod  Kailrood,  about  1  mile  caalerly  of  the  railroad  bridge.  Il  u . 
on  thfl  soDtli  side  of  tlie  railroad  track,  and  3  Teet  westerly  Trom  tbe  line  or  ibe  'nnterir 
mil  from  Beaverl;,  ifprodnc^ed  laa  straight  line,  tt  is  30  feet  from  the  northeast  cona 
of  tbe  (id-loot  trettle,  and  tbe  northeast  comer  of  U.  S.  Military  Keacrvation  is  63  lift . 
to  the  right  of  a  point  on  the  line  towaida  A  Azimnth,  at  a  dUtaoM  of  195  feet  iTtm 
A  Soatbwest  Base. 

!f.  E.  Bate  ia  1,300  feet  northerly  from  the  railroad  junction  at  Beverlr,  Ho.  .  It 
is  20}  feet  northerly  fh>iD  tbe  oenter  of  the  iBilrnd  track,  and  94  feet  aontberly  Iha 
the  intersection  of  the  waxoo-roada. 


BBIIMtE  BEQUIBEMEKIB,  HISSOUU  BIVEB  OOimiaSiaM. 

IE.tr«I.J 

UlSBOURI  BlVKB  COUHlSaiOK, 

BaM  Zmiu,  Uo.,  AprU  1,  168G. 

GBITEKAt,:  The  copies  of  Hoose  bills  29^,  4793.  and  S356,  and  Senate  bills  085  and 
llt£t,  hereiritb  retaroed,  have  been  aabipitted  to  the  Miasonii  River  Commission  Gh  u 
eipreieion  of  their  views  thereon,  as  requested  in  your  tadoisementa  on  the  indosntts. 

I'assing  by  for  the  present  some  minor  criticisms  on  the  bills  nnder  consideration,  tlte 
Commission  decide  that  for  bridges  above  Kansas  City  nospans  of  leas  width  than  J  W 
feet  shonid  be  allowed  over  tbe  water-way  of  the  river.  Ia  the  caseof  a  low  biiiigei 
clear  openinj;  of  this  width  ia  imperative,  and  unless  it  can  be  given  no  low  bridgesbsiild 
be  allowed.  A  clear  height  of  50  feet,  meaauied  hYim  extreme  high-wat«r  mark  to  tb 
lowest  part  of  tbe  superstractare,  is  required  in  tbe  caae  of  a  hlgb  bridge,  liai  10  tttt 
for  a  low  bridge.  The  piers  in  all  cases  ebonld  be  parallel  to  the  cnrreDt,  and  tbe  siis ' 
of  the  bridge  as  nearly  as  posBible  at  right  angles  thereto.  The  channel -opening  In  In* 
bridicea  and  tbe  channel-span  in  high  bridges  ahonld  have  tbe  required  width  of  300 
feet  at  oil  stages  of  the  river.  No  riprapping  around  piers  should  be  allowed  in  aoj 
case,  or  any  other  substitute  for  imperfect  li)undatiODi>  which  will  sensibly  contract  the 

These  requirements,  enpecially  as  regards  tbe  width  of  epatia,  are  dictated  by  a  con- 
aideration  of  the  peculiar  characteriiitics  of  the  Missonri  River,  The  velocity  of  its  cur- 
rent is  so  great  at  all  stages  as  to  render  Dnusnal  precautions  ne<!essary  to  prevent  bridge 
erected  over  it  from  andniy  obstractiog  uavi^tion.  Any  nndoo  coatraclion  of  watei- 
way  not  ouly  materially  increases  the  velocity  of  cnrrent  through  the  bridge,  bnttln 
gives  rise  toeddlesand  cross- currents,  which  render  its  passage  hazardous  as  well  asdifr . 
colL  In  the  various  bridge  charters  passed  by  Congress  tbe  Ik^  seems  to  have  been  lori  j 
sight  of  that  the  greater  or  less  elevation  of  tbe  snporstructureof  a  bridge  doee  not  stW  ', 
its  relation  to  the  free  fliiw  of  water  between  its  piers.  Yet.  in  the  case  of  high  bridps, 
widths  between  all  piers  of  300  feet,  or  more,  are  invariably  required,  while  in  in* 
bridges  widths  of  IIK)  feet,  or  lees,  are  allowed,  and  only  one  or  two  of  tbe  spans  an  in- 
quired to  be  from  300  to  300  feet  wide.  Even  in  this  last  case  the  provision  was  onlyiDD*' 
daced  to  allow  the  passage  of  rafts,  and  had  no  reference  to  the  clear  water-way.  Min- 
over,  on  tbe  Missouri  River  bridge  sites  are  invariably  cbosaa  at  narrow  sections,  wbff 
tbe  contraction  of  water-way  becomes  a  matter  of  great  importance.  Again,  in  the  as 
of  high  bridges  all  spans  over  the  water-way  are  generally  required  to  give  clear  widito 
of  30(J  feet  and  SO  feet  clear  height.  lu  ca.'te  of  necetsity  au.y  of  these  openings  ch  I* 
used  by  boats,  but  in  the  case  of  a  low  bridge  only  two  openings  are  available  hari^: 
widths  of  but  160  feet,  and  ns  a  matter  of  ioct  it  is  very  rare  that  more  than  one  of 
these  can  be  nsed.  Hence,  if  a  iMst  fails  to  eater  one  of  these  narrow  openings  diswie 
is  certain.  A  moment's  reQectioa  will  show  that  tbe  di^itinction  tbas  set  np  tsenti:^ 
arbitrary  and  has  no  support  in  reason  or  fact.  These  reoommendatiorts  of  tbe  Commit' 
sion  are  designed  to  make  the  requirements  in  all  caaes  harmonious  and  sufficient  for  It' 
purpose  intended,  viz,  the  protection  of  the  navigation  interests. 

Very  respectfnlly,  yonr  obedient  servant, 

Chas.  R.  Sutbb, 
Major  of  Enginetn, 
Pmidmt  Mitumri  Biixr  Oammiitiet. 
Brig.  Gen.  John  Nbwton, 

CUtfofEttginven,  U.  8.  A. 
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EXPENDITDEES. 

SUBTEY  OF  UIBSOUBI  BIVEB  FKOM  ITS  MOUTH  TO  FORT  DENTON,   UOsAka. 
'  [ActpBBMd  AugUBlZ,  1S82.] 

TdI;  1,  1896,  amonnt  avkilftble  of  above  appiopriatioa $2,600.63 

J^T-paid  liiAilJtiee,  Jone  30,  1886 8U.00 

3,666.63 
[temized  ezpenditores  Avm  July  1,  1886.  to  Jane  30,  L88T,  both  dat«a  in- 

Wagea fl,J)03.66 

TraveliDg  expensea 175.8(1 

StatioDciy 33,18 

Chemickla 11.26 

Sabaistence  stores _ 266.80 

Rope  and  blocks _ 67,30 

TraDBportaUon - 40.30 

Tel^rama - H.  33 

2,586.63 

OFPICB  KZPEN9B8,  TBAVBLINO  EXPENSES,   AND  8ALABIES  OF  COMHISSIOK. 

July  1,  1686,  amonnt  available  of  above  allotment ~..        (TG1.G8 

AmoDDt  'Rceived  b;  traiiafer  ftom  allotment : 

For.  parcbase  of  tow-boat $23,900.00 

For  PuikTille,  Mo _ 1,106.1)0 

25, 000. 00 

Received  from  sales  of  fbel  to  offlceia 162.96 

(jDpaid liabilities  Jaoe  :tO,  1886-- 438.82 

20,383.40 
Itemized  expenditures  from  Jnly  1,  1886,  to  Jane  30,  1867,  both  dates  io- 

Officeient $1, 4.'>0. 00 

Telephone 125.00 

Ice , ^ 20.90 

AvraiDgs -  19.60 

Gas 17.70 

Water 20.00 

Glass,  refllazing 7.40 

Boxes,  file 43.00 

Fnel 680.06 

Mileage 782.96 

Wages 9,056.73 

Travel  ing  ex  peoees _ 251,45 

Transportation  of  employ^ 40.00 

Stationery 452.26  ' 

Newspaper  enljscription .-  13.20 

Telegrams 11.67 

Transportation _ 12.50 

Office  furaitnre 33.25 

Sandries 141.48 

Lnmber 82.42 

Sasb  (window) 13.00 

13,174.38 
Unpaid  liabilities  June  30,  1887 _ 75.93 

Amount  expcndeddnringflscal  year 13,230.31 

July  1,1887.  amount  available 13.133.15 
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ADDITtOItAL  eUBTBTS  AND  BBTABUSHMKirt  OF  PKBKAItBlrr  BEXCH-HABES    BSU* 
BIODX  CITY. 

Jaly  1,  1S88,  UMrnQt  anOlAble  Of  abore  AllotmeDt |5( 

Amount iMMTcd by  tnnabr fivm  AUotment for PirkTilIe,  Ho.-.. ■  23,000.01 

23.502.:! 

Itomlied  ozpendittuw  ftom  Jalj  1,  1886,  to  June  30,  1897,  boUi  dmtes  in- 

Wngra »18,0S4.«8 

8aheist«tM»  Btorat - 1,717.98 

Fuel 265.09 

iDHtramcDla - 22.S0 

lustra  mmt  Kp^m ._ 61.30 

TmTeliQg expeiMM , 172,00 

Privilege  of  felliDgtio« 110^  00 

Oatfitoffleet 1,660.18 

StAtioDerr 15.25 

EnKineera'  sappljes 15. 49 

Uedicion 14.10 

Sklfili -  316.50 

TnuupoftAtion ..-- - 244.65 

Drayage. 8.00 

Lnmbw  for  w^TB 89.70 

Target  rapAiis 27.85 

LDmber 29.14 

TelegmoB _ 4.62 

Oakani - 8.75 

22,e81> 

Jnlyl,  1887,  amonnt  ATAllAbl'e 618.W 

PBESKBTATIOK  AKD  OBSGBVAIIOK  OF  OAUOBS   AKD  COLLRCTIOS  AMD  OOUfJLimt 
OF  PHTBICAL   DATA. 

July  1, 1886,  AmoantaTailableor  above  allotment ?1, 4<(l3 

Unpaid  IbbiliiwB  Jun«  30, 1836 - 1,090.* 

Amount  ieceiT«d  by  tntDsfeiftam  allotraeot" for  PAikville,  Uo." 12,000.* 

Total ».63a::  i 

ItcmiiedexpeDditnrMCtom  Jnlyl,  1866,  toJane30,1887,  botbdAteaiacluaiTe: 

Wages -  f8,488.27 

RepaiiBOf^uges , 135.50 

Stalionery.j.-., , 104.76 

Traveting  eipenees 18.45 

Labricator i 3.G0 

Stereotype  p1at«a 42,37 

Telegrams 1.07 

8,794.02 
Unpaid  liabilities  JnneSO,  1887 17.33 

8,8ab 

Jnlyl,  1887,  amount  available 5,719.38 

PUBCHA8K  OF  TOW-BOAT. 

July  1, 1886,  amount  available  of  above  allotment |23,90a8i> 

Amount  timisrerred  toallotment  for offlM  ezpenaea,  tnTeling  expenses,  and  i 

Mlaries  of  Commiarion 23,800.81   , 
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OFFICE  EXFKNSEB  ASD  EXPENHBS  OF  C0HHIS9I0N. 


[Sloiu  Cltr,  Iowa,  lo  Fort  Benlon.  Honuiu.] 

Jal;  1,  1886,  amoaat  ftvailable  of  aboTe  allotment. $1.67 

TJopaidlmbUitieaJuneSO.  IWW 46.10 

.Amoout  leceiTed  from  Lient-  W.  L.  Fiak,  Corpa  of  EDgineeiS--  3.00 

Itemized  expenditnies  from  JdI;  1, 1886,  to  Jane  30,  1887,  both 
dates  incliuive: 

Wagea ." 45.00 

Newapaper  Bubecription 1.10 

Stationary , 4.67 


SPECIAL  SUKVEYS  (AT  OMABA,  ATCHISON,  FOBT  LEAVENWORTH  BB8EBVATI0N,   AR- 
BOW  BOCK,  PLATTBMOCTB,  BBOWKVILLB,  AND  NEBBASCA  CITY). 

TApproprUtlon  of  Aagurt  5,  ISM.] 

Total  »UotnM)nt llO.OqO.OO 

Itemized  ezpenditares  from  Jul;  1,  1888,  to  Jane  30, 1887,  both  dates  in- 

WaRfs $7,115.84 

Sabslstence  stores 117. 16 

Fuel „.  34.50 

Traveting  eixpensea 95.07 

Repairing  inatmnjents 66.30 

,  Cotton  £loth  and  tacka 10. 12 

Stationery , 13.  ff7 

Transportation 29.25 

CbeiDicaJB , 10.  CO 

Telegrams- .95 

7,484.26 

Julyl,  1887,  amaaat  anuUble 2,505.74 


Appendix  Al. 

BBTOBT  OF  MB.   D.   W.   WELLMAN,  ASaiSTANT  ENOINEBK. 

Saikt  Louia,  Ho.,  January  ZO,  1897. 

8lB :  I  httve  the  honor  to  submit  faerewitb  report  of  operations  in  the  field  on  the 
portion  under  my  charge  of  the  Barve;  of  the  MissoQii  Hiverdnnng  the  season  jost  past, 
inclading  the  months  of  September,  October,  November,  aod  December,  1886. 

On  Beptember  4th  I  received  ;oar  verlul  orderaito  proceed  to  Kansas  City  and  prepara 
qnarten  for  three  field  parties  Ui  be  organized  for  the  conUonation  of  the  sorvey,  com- 
mencing at  Fort  Leavenworth,  Kans.,  and  working  towards  Glasgow,  Mo.,  where  similar 
work  was  b^an  in  the  antamn  of  1884. 

The  quarters  were  to  be  bnilt  on  16  bj  64  feet  bargee,  arrangements  for  the  nse  of  which 
had  Alraady  been  mads  from  yon  r  offlce  with  M^ot  Livermore,  Corps  of  Eogiaeere,  then 
in  charge  of  improvements  at  Kansas  City ;  two  of  the  barges  to  be  fitted  np  lor  trian- 
gnlatioQ  work  and  one  for  permanent  bench-mark  work. 

I  left  Saint  Lonis  on  the  evening  of  tbe  5th,  reaching  Kansas  City  the  next  momiag. 
I  immediately  called  on  Miyor  Livermore,  and  learned  that  one  of  the  barges  wonid  ba 
ready  in  a  day  or  two,  bat  that  the  other  two  coald  not  probably  be  had  before  the  14th, 
they  being  then  on  shore  and  behind  some  others  that  most  first  be  repaired  and  pat 
into  the  water. 

A  fbreman,  engaged  in  Saint  Louis,  arrived  on  tbe  morning  of  tbe  Tth,  and  the  day 
was  spent  in  perfecting  plans,  making  bills  of  Inmber,  and  selecting  a  place  for  doing 
the  work, which  was  In  tbe  Kaw  River  near  its  month. 
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Ud  tbeStb,  one  of  tile  bargM  ou  delivered,  aod  propoeklaweie  invited  from  taoloB- 
berBnn»,  on«  in  Wjondolle  nod  one  in  Ksnna  Citj,  for  iDmberforcabissoti  twaof 
Ibe  barges.  The  bid  of  the  Chiogo  Lniuber  Compan;,  Wyuidotl«,  wu  (116  loa  tlm 
thAt  of  the  Kaiuas  <7it;  firm,  and,  Uiej  agTeeing  also  to  foniiah  ail  thU  woald  be  r- 
qoired  at  the  pricM  named  in  tbeir  bid,  it  vn»  ecoepled. 

In  the  mean  time  carpenlera  had  been  engaged,  and  work  was  commeoced  on  tlieM. 
■nd  from  that  time  on  him  poRhcd  Ba  fast  aa  material  and  iroftai«n  oonld  be  piocnnd. 
The  second  barge  was  delivered  on  the  IGlh,  and  the  tbinl  on  tbe  IRth. 

By  tbe  end  ot  the  monlh  the  cabins  were  practically  completed,  tbey  requiring onij 
some  iiiaido  flnb^biog.  «ach  as  HbelTiog.  tables,  beochee,  etc  October  4,  all  the  caticr 
tera,  except  the  foreman,  who  was  to  aceompanj  the  snrvey.  were  dischargnL 

The  cabins  were  p:iinted  two  cuataof  n  bil«  oatside  and  one  Inside.  Tbepworin 
wasdone  li;  laborers  enKiiS^  for  tbe  tnrtey. 

The  cabins  of  the  triaai;iil:Ltion  boats  were  each  50  by  13  feet,  a  guard  space  ef  K 
inches  IwinK  leHon  each  aide.  The;  each  had  sleepinKocGommodatioDS  for  ^p«nm 
TfaecablQ  on  that  designed  forthe  bench-mark  party  was  52  by  16  fnetand  hadsleqav 
accommodatioos  for  20  persons.  The  cabin  beioft  the  same  width  as  the  barge,  a  gatri 
of  20  inches  in  width  was  put  on  each  side.  Ontriggers  of  6-inch  square  oak  |acg«Md 
h  feet  on  each  end  ot  the  barges,  ob  which  oars  were  hang. 

The  boats,  with  the  eicepUon  of  one  of  tbe  triaiiKo'*tioo  boats,  were  naTipted  ^ 
hand. 

On  September  2.'>th  I  went  to  Saint  Joseph,  Mo.,  to  inspect  tbe  steaiDer  Dmi*,  wbtd  | 
bad  been  secnred  as  a  tow  and  dispatch  boot  for  tbe  triaagnlatioo  party.  I  fonad  he 
in  tbe  wat«r  and  that  somethinii  had  been  done  toward  potting  her  macfaioery  in  orde. 
bat  that  she  required  yet  several  days'  work  of  on  eogioeer  and  firenwo,  aa  ateamW 
Dot  been  raised  oo  her  since  the  season  pi«vions. 

Not  beingable  to  procoreanengineerlbrheratSalDt  Joaeph.  I  sent  toSAint  Lonisftr  . 
one,  duecting  him  to  go  at  once,  takeaBremannitbhim,and  fitlheitvri*  far  Mnkt  it 
soon  OS  pomible.     He  reached  Saint  Joeeph  on  the  29th,  and  on  the  6ih  of  October  had 
her  in  Kansas  City.  , 

Another  10  by  64  foot  barge  was  procnied  from  M^or  Livermore  for  earryiog  fuel  it 
the  Dorii,  ak  her  carrying  capacity  is  small,  and  it  waa  learned  that  fael  oMild  be  ol>- 
tained  only  at  long  interval.^  below  Kansas  Citv. 

Betbre  the  arrival  of  the  Uorit,  provisions,  estimated  to  be  safficient  for  all  tbe  psnis 
for  ten  weeks,  were  purchased  and  were  on  board  the  qoarter- baits. 

Everything  was  now  ready  for  a  start,  but  we  were  obliged  to  wait  for  the  arrinl  ^ 
the  outfit  of  dishee,  coolting  olensils,  etc.,  from  the  United  States  stt^mcr  Jfi*wm,i 
car  load  of  which  had  been  shipped  from  liismarck.  Dak.,  on  the  28th  of  September. 

October  H,  tbocarcootaining  outfit  arrived,  and  a  part  of  the  cont«ntB  \tna  tnirs!trni 
t«  the  quarter-boats  that  day.  The  remainder  was  gotten  on  board  the  next  moraini 
and  before  noon  the  fleet  started  for  Port  Leavenworth,  the  steamer  Jfc /lut  «r>,.  borron^ 
IVom  Major  Livermoro  fur  the  purpose,  taking  the  larger  qnarter-boot  and  fael  birgc  » 
tow,  and  the  Dorii  the  other  two  quarter-boats;  arrived  without  accident  at  Fort  Le»'- 
enworlh  on  the  10th,  at  noon,  where,  alter  making  further  purchases  to  complete  tk 
outfit  ef  the  qnarter-lxiats,  all  the  boats,  except  one  qnart«r-boat,  were  tnmed  over  (t 
Assistant  O.  B.  Wheeler,  who  was  in  charge  of  tbe  triangnlation,  and  who  was  then  K 
work  in  the  vicinity. 

A  portion  of  the  property  from  tbe  steamer  Mimvuri,  not  needed  for  ontfitting  Ik 
quarter-boats,  was,  lor  want  of  storage-room  on  the  boats,  stored  in  the  Govemntnl 
warebonse  on  tbe  levee  at  Fort  Leavenworth.  A  list  of  the  property  so  stored  is  ia*- 
with  transmitted. 

The  party  for  permanent  bench-mark  and  level  work  consisted  of  one  aseistani  it 
cbai^  one  beDcb-miirk  party,  two  level  parties,  aud  one  quarter-boat  crew,  made  op' 

Bench-mark  part]/ — 1  assinlaDt  engineer,  1  sladia  rodman,  I  dafonsn,  5  laborein. 

J^rst  Inxl  parts — 1  osBietant  enginfer,  ]  todman,  1  asman,  1  shadcmau,  1  boatmsD' 

Second  leul pnrtg—l  BBsistant  engineer.  1  lodman,  1  ax  and  boatman,  1  BhademiP. 

Boal'a  crem — 1  male,  3  boatmen,  1  watchman,  1  cook,  1  waiter  and  hdper,  1  laimdntt 

Total  number  in  party  23. 

Work  in  the  field  on  permanent  bench- marks  {herealter  in  this  report  "P.  B.  H."<* 
"B.  M."  when  used  stands  for  "  permanent  bencb-marta")  was  commenced  October  13. 
and  was  continued  until  December  2,  when  the  quarter-boat  was  Uown  ashore  ■»' 
frozen  fast,  about  haU'n  mile  below  Berlin  Landing;. 

On  the  night  of  the  ^d.  ice  exlendtd  from  the  right  bank,  where  the  boat  lay,  bllf-">J 
across  the  river,  and  daring  the  following  night  tbe  river  closed  entirely,  abd  in  th 
morning  was  solid  as  far  up  and  down  as  could  be  seen. 
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Tbli  conditioD  of  tbings  waa  immediatdy  reported  to  jon,  and  on  the  6tli  I  received 
orden  to  diachnrge  the  party  and  make  preparotioDS  fbr  bauling  ont  on  ahore  both  my 
ownaul  thebaatBof  the  triuigalatioii  party,  which  was  tocontinneopMntionsoD  load. 
Uao  or  the  IriungalMion  boats  was  then  nt  Waverly  and  the  other  with  the  steamer 
IhritaaiX  fnel  barge,  near  Laynravi lie,  Mo.,  and  about  30  miles  below  Berlin  Landing, 
The  party,  withtbeexeeptionof  afew  men  retained  toaaaistingettingoutthe  boate, 
Has  diacltarged  on  the  7tb,  and  the  next  day  Assistant  Warren  with  five  men  was  sent 
10  Laynesville  to  commence  Operations,  in  the  hope  that,  berorethe  work  there  wasfim- 
isbed,  the  ice  mightgive  way,  tlieotber  boats  be  run  down  to  the  same  place,  and  all  taken 
ODl  together. 

Hie  coDstnictioD  of  temporary  ways  and  two  capstans  was  immediately  began,  andar- 
nuBgemeota  made  for  blocks  and  lines  to  be  sent  from  Kansas  City.  The  work  was 
poshed  aa  rapidly  aapaenble,  bat  labored  nnder  thedisadvantageorbeingl4mitesfiom 
an  available  lailraad  atation  and  5  milea  from  any  place  where  supplies  of  any  kind 
mnld  be  procured. 

On  the  22d,  however,  everything  was  completed  and  a  pull  made  on  one  of  the  qnar- 
ter-boata;  bat  when  it  was  abont  half-way  op  the  incline,  the  lines  passing  over  the 
angle  of  the  bank  at  the  top  of  the  incline  b^an  to  give  way  from  the  great  friction  to 
which  they  were  sabjected  and  the  boa;  was  aliored  up  In  that  position  nntil  tbe  roolter 
ooald  be  remedied. 

Tbe  nays  were  placed  at  an  inclination  of  nearly  4  on  1  to  the  top  of  the  bank,  when 
tbey  were  laid  level,  and  it  was  at  this  ant(le  that  the  lines  parted.  To  remedy  this 
strong  alinga  to  gp  around  tbe  boat  were  made  from  the  broken  lines,  and  a  pair  of  wire- 
lopealiDjts  wbich  had  been  sent  with  the  blocks  and  lines  from  Kansas  City,  and  which 
bad  been  used  round  the  boat  at  first,  were  attached  to  the  ropo  slin^  and  led  over  the 
angle  in  place  of  the  ropes  used  before.  This  worked  admimbly,  and  when  tbe  boat  was 
again  started  it  came  np  without  farther  troable. 

In  tha  meantime,  while  the  ways  were  nnder  constraction,  the  ice  bad  broken  npand 
the  otiier  boata  had  been  run  down,  that  of  the  B.  M.  party  arrivin;;  on  tbe  morning  of 
tbe  23d.  The  next  day  all  the  boats  wereoat  of  the  water  and  in  place  on  the  ways  ex' 
cept  the  Darit. 

Tbe  ways  were  DOW  changed  to  auit  the  length  of  the  i)ar(>,  which  is  shorter  than  tbe 
other  boats.  A  cradle  was  also  made  to  place  under  her,  as  it  was  thought  unsafe  to  at- 
tempt to  pull  her  oat  with  the  bottom  sliding  on  the  ways.  These  preparations  were 
completed  on  tbo  evening  of  the  27tb,  and  tbe  following  day  the  Dorit  was  safely  taken 
out  and  placed  on  the  level. 

Alt  the  boats  were  now  leveled  and  blocked  up,  the  machineiy  of  the  Doria  pat  in 
order  Ibr  winter,  inventories  of  property  on  all  the  boats  taken,  and  on  the  30th  tbe 
party  waa  discharged,  and  the  whole  le(l  in  care  of  a  watchman. 

The  permanent  bench-mark  lines  crossed  the  valley  of  the  river  as  nearly  as  practi- 
cable normal  to  its  axis.  The  intention  was  to  have  tbe  lines  about  Ti  miles  a^rt,  but 
the  distances  were  varied  somewhat  according  to  circumstaoces,  as  it  was  desirable  to 
have  open  ground  to  facilitato  the  topographical  work,  and  aa  narrow  a  river-crossing  as 
posmble  Ibr  transferring  levels. 

The  bench-marks  were  shipped  from  Saint  Loaia  on  thesteamers  Alert  and  Etheridge, 
and  were  diatribaled  at  convenient  points  between  OtasRow  and  Fort  Leavenworth. 
Tbey  were  tbe  same  in  kind  as  have  been  described  in  previous  reports,  namely:  Aetone 
18  by  19  by  4  inches,  set  flat-wise  and  level,  3  feet  in  tbe  ground,  with  a  copper  bolt 
projecting  one-lburth  inch  from  the  upper  sur&ce.  and  a  4-iuch  iron  pipe  centered  over  - 
ttia^  t^  top  standing  a  foot  above  tbe  ground  and  covered  with  a  cast-iron  cap.  The 
copper  bolt  is  the  real  B.  M.  To  use  it,  take  offthe  cast-iron  cap  and  let  tbe  rod  down 
through  tbe  pipe  on  to  tbe  copper  bolt. 

nsnally  three  of  these  "markn"  were  set  inaliue,  bat  sometimea  the  situation  wasencb 
that,  more  than  twoseemedsnperflnons,  in  wbicU  case  tbe  third  one  was  Icltont.  Can 
was  t*ken  in  locating  tbem  to  place  them  as  far  as  possible  out  of  danger  of  disturb- 
ances, either  from  tbe  caving  of  the  river  banks  or  other  canses.  and  also  where  they 
could  readily  be  found  from  a  brief  description. 

Tbe  "marks"  aiedesignatedbyfignreaintbe  formofa  common  fraction,  the  numerator 
sboiring  the  nomberof  theliix,  and  tbe  denominator  thenamberof  tbe"mark"inUie 
lino,  commendng  with  tbe  one  on  the  right  of  tbe  line  looking  down  tbe  river. 
Tbe  nnmbering  of  the  lines  commences  at  the  month  of  the  river. 
The  topoRiapby  on  eachsideof  the  lines  was  sketohedand  all  the  lines  connected  with 
one  of  the  triangulation  stotioos.  Most  of  the  conaections  were  mode  by  running  a 
■tadia  line  from  a  P.  B.  U.  to  some  &.    A  few  were  connected  by  an^^les  alone. 

It  la  to  be  regretted  that  tbeworkonthMeconnection«coold  not  nave  been  thoroughly 
Aeclced.    Then,  when  the  final  reduction  of  the  notea  was  made,  each  P.  B.  U.  would 
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ha*ebeeii ade&oito starting poiot.botb for  Mumnth Mid poaitioa,  foranjordioMjomf 
or  otbec  similar  woik.  Now,  while  tiiere  is  sufficient  iiiform*twii  to  enable  Ibem  toll* 
located  on  tbe  map  with  a  precision  cloeely  approximating  to  accDiaey,  jet  tor  lad[  0(1 
check  tber«  cao  be  no  eertaiittg  as  to  either.  Time,  however,  would  not  allow  mm 
work  on  Uie  connections  witbont  delaying  other  portions. 

Asa  rale  the  B,  M.  liueawereatraighllrom  lbefinittothel^"maik,"  bntinaln 
instaDcee,  to  avoid  obetractiou),  aa  angle,  which  waicarefallj  measured,  wonldbeiude 
atone  of  the  "marks."     Naani^lei  ware  made  except  at  a  P.  B.  H. 

Nineteen  (I9j  lines  wero  established  ao-1  4B  P.  B.  U.'s  set  Eight  of  the  lincabtn 
odIj  two  "  marks"  each.     The  others  hive  threo  each. 

The  first  aad  upper  line  established  (.nnmbeied  79)  is  jnat  below  aod  ttearly  puslld 
with  the  Chicatco.  Bock  Island  and  Pacific  Uulnxtd  biid^  at  Pwt  iMLTenwonk.  Ih 
laatone  (Dumbered  61)  ia  at  Berlin  Landing. 

TbeleDgthofnverembntced  within  tbe  npperaod  lower  lines  is  108.6  miles,  mdiq 
the  averse  distance  between  lines  b;  river  U.J3  miles,  while  the  average  distance  te 
tween  lines,  measuring  along  the  axis  of  the  valley,  is  4.1  miles. 

It  BO  happened  that  most  of  the  lines  were  located  where  the  bluff  cameueanst  tk 
right  bank  of  tbe  river,  so  that  a  greater  part  at  the  lines  have  only  oite  mark  m  lit 
light  hank  and  one  or  taarti  on  the  leTL 

Elevations  from  the  temporary  bench-marks  which  were  established  in  ISBl,  md 
which,  with  one  or  two  exceptions,  were  all  on  (he  right  bank,  were  transferred  laiU 
tbeP.  B.  ii.'a.     This  was  done  by  the  two  level  parties  in  tbe  foUowing  maoDcr: 

Tbe  first  level  (Amistant  Warren,  who  was  ia  immediate  charge  of  level  vort)  m 
from  the  nearest  temporary  bench-mark,  which  was  found  intact,  to,  say,  Na  1  on  tte 
P.  B.  M.  line,  and  from  tbere  to  a  tomporary  bench-mark  near  the  water's  edge.  1W 
•eoond  level,  in  the  meantime,  commenced  on  the  line  00  the  opposite  side  of  the  rim, 
starting  from  a  temporary  bench-mark,  also  near  tbe  water,  and  ran  oat  to  the  fiutliei 
"mart "  on  tbe  line.  Eachlevel  then  lan  back  over  hialine,  working  in  tbeoppoaUdt 
i«ction,  checkiog  his  own  work.  The  river  crossing  was  then  made  by  both  Jenhv 
follows:  Eachlevel,  oueoa  each  side,  tookstationabout  50  feet  ntiove  or  below  tbalo- 

Srary  benches  almve  mentioned  and  took  two  or  three  careful  readings  on  tbebendiSII 
A  distant  as  ft  back-sight,  then  generally  a  set  of  ten  readings  on  th«  bench  acnsthc 
river.  Thisdone,  the  levelMchangedplacesanil  went  through  tbe  some  operation,  eivpl 
that  the  long  sight  was  now  used  as  a  back-aight  and  tbe  short  ooe  as  a  fore-sight.  Ui- 
less  tbere  was  aome  apparent  reason  for  doing  otherwise,  the  difference  of  elevaltrarf 
the  two  benches  was  foond  from  a  mean  of  the  four  sets  of  reading 

Tbe  method  of  checking  the  levels  by  requiring  the  leveler  toninover  hisownliM 
In  theopposjtediroction  was  attended  with  very  Batisfactory  results.  The  leveler  botf 
thus  made  responsible  for  all  discrepancies,  at  ouce  realized  the  ueoenity  of  keqiiiigbi) 
instrument  always  inordecandofcoiistaotcare  in  its  manipulation.  Tberadiiisiifc9< 
fhll  notes,  and  comparisons  between  the  two  were  made  in  elevations  only.  Atewl 
back  and  foresight  twoor  three  setting^ofthe  target  were  required,  or  Dolil  twoormx 
Tradings  checked  or  agreed  within  V.UOI.  The  tnraing  pegs  used  on  the  first  wenoS 
allowed  to  be  used  on  tbe  check-line,  or.  if  used  at  all,  were  first  driven  down.  W 
instnimenls  were  Buff  &  Berger  levels,  Mos.  3»1  and  392,  vrith  New  York  rods.  Ik 
levdaweie  stall  times  protected  Aum  snnsbiae  and  wind  by  shades  designed  folk 
pnrpose.  Pore  and  bock  sights  were  eqoalized,  none  of  them,  except  on  riverencgqi 
exceeding  300  feet  in  length. 

Tbe  following  is  tbe  method  of  procedure:  Tbe  rodman  being  at  a  bench  or  peg,  U^ 
having  given  three  Bettings  of  the  target  that  uiswer  the  requircmenta,  sets  tbelw^ 
at  the  mean  reading  and  records  the  same.  Ab  he  then  approaches  tbe  instmmentiki 
leveler  calls  ont  the  elevations  of  the  bench  or  peg  the  rodman  has  just  left,  whicbtbc 
rodman  holts  to  compare  with  bis  own  record,  at  tbesametime  presenting  his  rod  tstc 
read  by  the  leveler,  who  examines  it  and  colls  out  the  lost  three  figures  of  the  readitfr 
which  tbe  rodman  also  verifies  by  reference  to  his  own  book,  and  then  passes  on  totk 
next  pe^.  Here,  an«r  having  given  tbe  three  readings  in  the  same  manner  as  be&R. 
made  his  record,  and  set  bis  target,  he  calculates  tbe  lost  height  of  iuetiniment,  thedtO 
ftr  which  he  has  alreody,  while  the  Inatmmeat  is  coming  np,  and  as  the  leveler  ip- 
proacbes  the  peg  calls  this  height  of  instrnmeDt,  which  tbe  leveler  verifies  by  reftnn 
to  his  Bot«-book,  and  then  checks  the  last  rod  ceadiDg  asbeforeby  calling  oat  the  W 
three  figures,  and  bo  un. 


.yGoojjIe 


APPENbtX   Z  Z — RBPOBT  OF   MIS80DBI   BITBB  COUHI88IOH.    3067 
Th«  foUowioK  table  shows  th«  discrepaQCJes  betwMD  tlw  fint  kud  ch«ck-1lDea  of  i«cti 
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Id  aaoertaining  the  elevatioD  ora  permaneat  bench-mark,  alt  coDditions  being  tb«  same. 
a  mean  of  all  the  ot>sen*atiaiis  leading  to  itiua  been  taken,  ItfrcqueDtl;  happened,  how- 
ever, that  while  raaninga  "Qrat  line"  (they  nera  generally  raa  in  the  morning)  the 
temperature  would  be  ev»a,  no  wioti,  aud  the  atmoaphere  clear  and  quiet,  while  the 
check  would  have  to  1>e  made  later  in  the  day,  with  wind  blowing  and  atmoaphere  boil- 
ing and  perhipi  other  cinw  ol'  uucertaiaty.  In  aach  cases — as  evidently  less  weight 
(ihoald  be  given  to  the  second  than  the  tlrat  uet  of  sbservatious — a  mean  between  thenrst 
set  tuad  a  mean  of  the  two  sets  was  K^uerally  taken  as  correct.  As  errora  (if  any)  on  one 
bench-mark  line  are  not  transmitted  to  any  other,  it  is  believed  that  Tor  pmctical  pnr- 
poaes  this  method  of  reduction  is  as  good  as  a  more  elaborate  discusnion. 

Id  some  instantres.  ou  the  river  croaaings,  when,  for  some  reosoua,  there  have  been  con- 
siderable discrepancies  ia  one  set  of  readings  and  very  Htlle  in  tbe  other,  the  latter  alone 
has  been  adopted. 

Tbe  beucb-inark  work  was  in  charge  of  Mr.  J.  D.  McEomi;  the  levels,  of  Hr.  Albert 
Wtureo,  aaaisted  by  Mr.  John S.  Bowen,  Toatl  these gentlemeathanksaredneforraith- 
fol  and  efficient  aervices,  especially  to  Assistant  Warren  to  whose  watchfnl  care  and  fidelity 
the  good  qaality  of  the  wurk  in  his  charge  is  mainly  attributable. 

Ad  inspection  of  tbe  tables  herewith  presented  indicates  a  greater  degree  of  predsfoB 
ia  the  level  work  of  ihe  past  aeasou  than  has  heretofore  been  attained.  Upon  a  redac- 
tion of  the  notea  of  the  level  work  <loue  in  1884  at  Qlosgow  and  below,  aome  large  dis- 
crepAncies  (lar^  compared  with  the  past  aeason's  reaulta)  were  fonnd,  and  aome  results 
fouDd  to  have  been  obtained  by  aaaathonzed  methods. 

I  therefore  jecom mend  that  when  opportanity  occnra,  the  levels  qf  1884  he  re-ran. 

The  cost  of  the  qnartera  was  as  follows: 

I,nmber-- , $09G.71 

Hardware,  paint,  oil,  etc  - 365,89 

Labor,  Including  salary  of  aa^atant  In  charge  and,  say,  f50  expended  on  the 

hnlls 1,053.95 

Xraveliog  expenses 31,50 

Total - 1 3,147.16  ^ 
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Tho  two  triuigDlatioiu  boat!  wei«  ftlike  ud  cost  tbe  mma.  The  B.  M.  pHtktbcMt, 
om  accoaat  of  tbe  addition  of  a  goard  aod  slighllj  larger  cabin,  is  csdmatcd  to  hvrseort 
aboat  ^5  more  than  either  of  tbe  others. 


Total  OMt  to  December  1 - 4W.B 

The  actual  time  occupied  on  the  permanent  bench-mark  work  was  fromOetobetl. 
tbe  date  of  leariog  Kansas  Citj  for  Fort  Leavcuwoith,  to  December  1. 

The  cost -of  tbe  work  on  tbe  B.  H.  lines  thereTore,-  not  iBcindiog  the  cost  of  outfit  wd 
bench -mar  ka,  was : 

Pay  ToU  of  portj,  October  9  to  December  1 _ (l,997.a 

Sobnatenoe  slorei- 4«).67 

Traveliog  expenan - ---         SISO 

Repair  and  tnuaportation  of  iostnimenla __ SIH 

Total 2,531.« 

If il«a  of  riTer  covered ICfti 

Cost  per  mile  of  riTet 123.11 

Nnmberof  P.B.  M.  lines II 

Coat  per  line -  133.M 

Nnmberof  rations  consnined  to  December  t... — i.SH 

Coet  per  ration cents..  319 

Cost  per  ration  indnding  wages  of  cook  and  helper cents..  41.  t 

In  calm  weather  the  qnarter-boals  were  easily  handled  by  mrans  of  the  oaia  at  bf 
and  stem,  bat  in  a  wind,  even  one  that  seemed  moderate,  they  were  perfectly  namu' 
■geable,  and  then  nothioK  conld  be  done  bat  let  them  go  ashore  and  wait  fur  calm. 

Between  October  10,  when  the  first  move  down  the  river  was  made,  and  tbsoOlbof 
November,  when  tbe  boat  was  moved  down  lu  tbe  site  of  tbe  last  B.  M.  line,  more  Ihu 
seventy  honrs  had  been  lost  by  the  entire  party  from  delays  in  raoriu;;  the  qoarler-boat 
on  acconnt  of  wind,  eqaivalent  to  a  loss  on  salaries  and  subsistence  of  tbe  parly  of  Mt    i 
less  than  tShO  and  of  work  nccompliahed  of  probably  not  less  than  three  It.  M.  lius.      ! 

Tbe  additional  expense  of  a  tag  to  move  qnariers,  whenever  reqoired,  would  ian  | 
been  the  pay  and  salKiist«nce  of  the  crew  of  the  tag  and  I'nel  for  the  same,  less  tbe  vt  i 
and  subsistence  of  two  menthat  woalduot  In  that  casebe  neededon  the  qnarter-buL    I 

Pay  of  crew  of  tng,  October  9  to  December  I $48S.J3  j 

Subsistence - 70.511   | 

Fnel(n)el  for  November  cost  (40)  say eS.S  ' 

e&K 

Deduapayof  twomen 1104.00  ' 

Subsistence — 35.25  , 

139.a  1 


Total  cost  field  work,  iDcloding  tog 3,017.51 

Number  B.  U.  lines  with  above,  say  22.     Cost  per  line,  $137.07,  or  slightly  more  thu 
cost  of  work  actually  done.  I 

In  additiou  to  lioing  able  to  move  at  any  time,  a  tng'would  enable  a  great  saving  of 
time  to  be  made  in  other  ways,  and  conaeqnently  astill  greatertmonnt  of  wortc  to  bete  I 
complished  in  a  given  time  Iban  is  provided  for  in  the  above  calculation. 

It  Irequently  liappens  that  tbe  B.  M.  party  daisbes  work  on  a  line  early  in  the  dq. 
say  at  noon,  while  for  some  reason  tbe  level  work  on  thesameline  can  not  becompleitil  | 
before  the  following  day.  In  such  a  case  the  quarter-boat  must  be  kept  at  the  ptM 
over  niijht  for  (he  accommodation  of  the  level  parties,  and  the  B.  M.  party  must  remtin 
idle  the  remainder  of  tbe  day,  for  it  would  take  all  the  afternoon,  aad  perhaps  mor«,  V 
go  to  the  Bite  of  a  new  line  and  back  to  quarters,  while  with  a  tng  at  hand  tbe  pirtj 
conld  proceed  at  ouce  to  work  en  a  new  line,  and  tbe  quarters  be  moved  with  or  btSati 
them.  Tbe  level  parties  conld  then  easily  come  down  the  rivertotbebont  at  night  nd 
be  taken  back  in  Uie  morning  in  a  short  time  by  tbe  tug.    ' 
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In  view  of  thue  and  oth«r  EidTKDtages,  which  are  appueat,  I  Tee!  assured  that,  even 
for  the  bench-mark  nork  alone,  eooie  meauaof  mOTu^  other  than  by  baod,  noold  b« 
(band  the  more  economical. 

As  pre*ioD9l7  HtaUd,  >ll  the  boats  with  the  Bteamer  Doria  were  left  on  the  ways  near 
L«7t>eaTi]le. 

The  qnarter-boaU  and  foel-barge  will  reqnlre  very  litte  repuiis  to  fit  tham  again  Tor 
service.  Some  of  tbe  oars  on  tbe  tiangnlatloD-boata  are  broken,  and  ooe  or  tbe  boa^a 
baa  some  boles  store  in  the  cabin.    That  occapied  by  the  B.  M.  party  is  in  perfect  re- 

If  the  boats  are  put  into  the  water  early  in  the  spring  probably  no  calking  will  be 
needed,  onleas  it  may  be  on  the  rakes.  They  were  all  biocked  np  level,  and,  if  necea- 
sory,  wat«<r  can  be  pnmped  into  tbe  hnlls  to  prevent  them  drying  ont.  There  is  a  good 
pump  and  sofficient  hose  on  the  Dorii. 

Tbe  mnchinery  of  the  DirU  is  in  good  order,  bat  on  her  hall,  according  to  the  engi- 
neer's report,  there  will  be  required  one  patch,  3  feet  by  IS  incbea,  on  the  starboard 
knackle,  5  ree.t  forward  of  boiler;  one,  12  incbea  by  12  inches,  nnder  bottom,  forward 
of  boiler,  and  one  pMieh  on  port  side,  ID  inches  by  13  inches,  abreast  tbe  forward  end  of 
boiler.  She  also  needs  a  small  patch  on  the  chimney.  The  chimney  is  pretty  well 
lasted  out,  bnt  will  probably  last  another  season. 
The  repairs  on  tbe  Doris  con  all  be  made  by  tbe  engineer  and  fireman. 
Very  reapectAiUy,  your  obedient  servant, 

-       D.  W.  Wellhab, 
,  Astiilant  Engineer. 

Lient.  Thbo.  A.  BraoHAM, 

Seeretarg  Xitvmri  Biver  Commiuioit. 
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tealioiu  ofpermaiuini  bencA-Marli,  18S6-'e7, 
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IMiBonriRiTarSarTajP.  B.H.    FUtnk 
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(orember  aoil  December,  1831— Levela.l 
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APPENDIX  A  2. 
BEPOBT  OF  MB.  O.   B.   WHEELKB,  ASSISTANT  EXQINEEB. 

Ofttce  or  MiBsorBi  BrVEB  Cohmiesios, 

Saint  LnM,  Me.,  Jmis  13,  18BT. 

Sib:  I  have  UMbonOTtOBnbniitarepoitoii  theaecoadarytrUiiKialMioDaf  thtHHMori 
Biver  fix  ttw  ;«ar  «ndli)g  June  30,  1B87. 

The  Kason'B  fiald  work  is  reported  nodei  date  of  Jane  1. 

Tho  office  work,  which  ww  sospended  oo  taking  tbe  field  in  September,  wu  resDmel 
late  In  Jannar;  with  one  tet  of  eompotera.  Daring  (be  latt«r  part  of  March  and  Aptil 
and  Ha7  two  aela  were  eanployed,  and  since  then  oolj  <ne  set.  All  compalatiaa*  ut 
done  in  dnplicate. 

The  work  baa  been  the  rednctjon  and  tabnlatioD  from  the  field-note  boAsaftle 
angles  rt»d  ftoniFortLea*enwoTth  to  themoath  of  theriTer  ;  the  redoctica  ol  tbebw 
line  at  Beverly,  Mo.,  Dear  Fort  Leavenworth;  the  redactimi  of  azimuth  ofaaervstiMi it 
Fort  Leavenworth  aod  GIk^w  ;  the  adJOBtment  bj  leaet  Bqaarea  of  the  triaiq;iilati«; 
thegeodeticcompatatioaofthe  UiaBgnlation,  and  bbe  tabatelion  of  tesalta  fi>r  ti»eGMl 

The  aome  valaes  fbr  constants  and  tnethodn  of  redoctlMi  an  ^ven  in  the  last  umiul 
report  weie  asain  used. 

The  Beverlj  base  redaction  ia  reported  under  date  of  May  23,  1B87. 

The  rraalta  for  azimnth  at  (wo  ataUona  are  given  in  Tables  II  and  1)1. 

Table  I  gives  a  connected  aeries  of  the  beat-conditioned  triangles,  and  the  resnlti  in 
in  the  order  of  observed  and  adjnated  angles,  length  of  linee,  asimaUi,  latitade,  aid  let- 

The  system  was  a  series  of  qnadrilaterals.  There  were,  however,  13  fignies  moreaa- 
plicated  than  the  qoadrilateial,  and  3  qoadrilaterala  in  each  of  which  one  di^onil  ms 
not  (Stained.  Abo,  tbe  system  was  not  strong  in  tiie  vidnitr  of  Washington,  Ho.,  hot 
there  were  lines  of  the  U.  8.  Coast  and  GeodeUc  Snrvey  on  either  side  of  the  mti 
part,  and  these  lines  were  osed  aa  bttMS.  The  triai^nlation  was  over  435  miles  sf  rirs 
distance,  throagh  142  stations,  and  306  triangles.  The  namber  of  angles  enteriiw  inls 
the  adjostment  was  595,  and  the  conectioos  lie  as  follows: 

Between  0"  and  1" S!3  , 

Between  1"  and  2" IS  I 

Between  2"  and  3" — ._ a  ; 

Between  3"  and  4" - J  i 

The  tabnlated  resnlta  depend  on  the  following  data  for  latitnde,  bmgitade,  a^nob,  : 
and  length  of  lines: 

The  latitnde  and  longitude  adopted  ia  that  of  the  Montson  Obaemrtory,  as  IbDodia  . 
"Fnblicstions  of  the  Honison  Observatory,  Olaa^w,  Mo.,  No.  1,"  1895. 

There  were  (wo  series  of  observations  for  the  lotitode,  giving  identical  msBltB,n>iB«lT: 

Latitnde  of  meridian  pier  ^39°  13' 45."  59^". 05,  and  for  longitnde,  five  ni^li'^ 
serrations  and  exchange  of  signals  directly  with  the  Naval  Observatory  at  WaahingUa    . 
The  personal  equation  tvas  corrected  for,  and  the  resnlt  is: 

Longitode  of  meridian  piei  =  V  0^  05.  "936.  The  redoctioD  from  tho  mscidian  pici  | 
to  the  dome  of  the  Morrison  Obeervatot?  iazero  in  latitude,  and — 0. "019  in  lonplMt;  I 
and  the  longitude  of  Washinston  fh>m  Greenwich  osed  was  ^5^  OS"  12.*09.  | 

The  bases  and  thediserepoociesinlengthsofliaesascompated  from  the  Glasgow  Ibk  ! 
are  as  follows: 
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These  bases  wereosed  as  absolute  aadtw^ostment  mBderor  intermediate  lines. 
The  azimntha  and  the  discrepMicies  aa  cumpnted  from  &  Glasgow  —  &  east  base  on 
■S  foliowa: 
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Azimuth. 
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o       .        .. 
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.OU 

Azimuth  (I)  wasnsed  from  Fort  Leavenworth  to  Glasgow;  (2)  from  Glasgow  to  Cedar 
Citj;  (3)  from  Cedar  Citj  to  Soiot  Louis.  Azimatb  (3)  ^roed  to  the  nearest  second 
with  ihatofall  other  liDes  of  the  U.  S.  Coast  and  Geodetic  Surre;. 

Noa^jnatments  for  discrepancies  in  azimuth  were  mode,  since  iu  mapping  on  a  scnle 
of  1  mile  to  I  inch  a  discrepancy  of  8.  "57  woDld  swiog  a  point  less  than  0,01  of  an 
iDct)  in  200  mUes. 

The  latltndes  and  lonsitodes,  if  computed  from  the  values  given  for  the  engineer's 
observatory  at  Port  Leaven  worth  (see  Chief  of  Engineer's  Keport  for  ISrJl,  Port  III,  page 
3838)  would  be,  respectiveiy,  l.^OSG  larger  and  lI.'''OSd  Bmaller  than  those  tabulated, 
and  if  comjlnied  from  the  values  given  by  the  U.  S.  Coast  and  Geodetic  Sarvey  for  ata- 
tion  "Cedar,"  would  be^  respectively,  6. "082  largbr  and3.''''?T2  smaller  than  tabulated. 
The  Coast  tfurvey  values  depend  on  "Clarke  spheroid  of  IBOG  and  standard  astronomical 
dataof  18S1." 

Tlie  following  aasistant'engineeis  have  taken  part  in  the  compntatioQs:  C.  V.  Uerse- 
rean,  Bathnist  Smith,  T.  C.  Thomas,  and  J.  J.  Sanders;  Mr.  Meiserean  having  assisted 
throngh  the  entire  work. 

Very  respectfullj,  your  obedient  servant. 


lient.  Thbo.  a.  Binqh&h, 

Corps  of  Engineer*,  U.  S.  A., 

SetTttarg  Xiatouri  Biver  CbrnmiMion. 


Appendix  A  3. 


Office  of  the  Missoubi  Eivbb  Couhission, 

SaiHtLonia,  Mo.,  JfajSS,  1887. 

Sia :  I  have  the  honor  to  submit  herewith  the  reduction  and  the  resalts  of  the  meaS' 
uremeate  of  the  Beverly  base.' 

This  base  is  located  in  Missouri,  and  about  2  miles  east  from  Fort  Lcnvenworlh,  Kana. 
It  is  oloni^ide  the  Chic^o  and  Rock  Island  liailroad,  and  about  H  feot  to  the  west  of 
the  westerly  rail,  except  A  aoutbweat  base,  where  it  crosses  the  railroad  track,  and  at 
&  Dortbeaat  base,  where  the  track  curves  away  from  the  base. 

The  measurements  were  made  on  October  6,  ItJSG,  with  the  same  steel  tape,  tape 
thermometer,  adjuster,  and  method  aa  are  described  in  your  last  annual  report.  There 
were  three  wholly  independent  meo-suremeuts  mode  nnder  the  following  conditions : 
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Tbe  flnt  mcMiiKiiieDt  ww  made  while  wtting  tbe  noe  sUips  and  wUle  eetlioK  the 
fiiiice  orsixUen  pccmts  id  ttsiniog.  It  wu  lanfallr  made,  howcTcr,  and  iseonsidend 
a  retiftble  meMorement  The  resolt  EkUs  betoeeo  tb«  EMond  and  thiid.  and  rttj  txMz 
their  mean. 

Th«  compMtd  tape  tbetmofiMler  G  waa  at  the  middle  ot  the  tape,  and  in  first  mem- 
Diement  alwajs  ahaded  Irom  the  eoD.  which  was  not  sbiaiiig  bright]?.  Tbe  cheek  thei- 
mometera  B  and  F  were  at  the  rear  and  front  ends  of  the  tape  ie»pcctiTelj,  and  geoer- 
all7  in  the  snittbintt  daring  Bnt  meaanrement 

The  three  Tcealts  redact  to  aea-level  are ;  . 

FeeL 

First  measurement  = 7,933.5116  ! 

Second  measurement  = - 7,933.5061  | 

Third  meosaremeat  = 7,933.5301  I 

Tiie  direct  mean  of  which  ii :  Beverly  base  =-  7,^3.5159  feet,  with  a  probable  emt, 
bom  the  ttanlts  themMlres,  of  1  in  1,640,000.  (Tbe  extreme  diftrence  is  =  atfil 
feet  =  0.3  inch.  I 

Very  mpectfnllj,  yonr  obedient  aerrant,  1 

O.  B.  Wheelzb,  I 

AmiitttKt  Etgimeer. 
First  Lieat.  Thbo.  A.  Bikoham, 

Oerpi  a/  Eugineen,  U.  S.  A., 

Stertbny  Jfimrari  Bivtr  CbMMtwtex. 


(l)I»HIX2M.07S+aM12+5.4T    +L00OI  +0.^^-O.OII3=7Wi.8a!7. 

(2)  ist||x»».Oi»fo.itc>H^.«i»3  +o.ii«T'H>-3ata-a.o]i3^TS33.7?;i. 

(8)  38HJX»».0:S-0.MlH«-8<O3  4fl.S»l3+0.3133-(».(lll3=TSJ3,S2II. 

First  term  ia  the  namber  of  tapes  multiplied  by  the  length  of  tape  at  6*^  FahrudMiL 
Second  term  is  temperature  correction. 

Tbird  term  is  distance  between  banning  of  measnrements  and  A  southwest  base. 
Fourth  term  ia  correction  due  t«  the  lact  that  the  second  tape  length  of  first  meaaore- 
ment  was  Irom  (K  to  300'  graduation  of  tape. 
Filth  term  is  distance  set  forward  on  zinc 

Sixth  tenn  is  distance  between  mark  on  nine  No.  26^  and  &  northeast  base. 
Seventh  term  ia  correction  for  iuclinatioD  of  tape. 
Tbe  second  member  is  the  corrected  inde[>eDdent  resolt  for  each  measnremenl. 

Fnt. 

Tbe  mean  of  the  three  roeasniements  ■« 7933.80.0 

Correction  to  rednce  to  sea  level         ^ — 0.S9I1 

Beverly  base  (rednced  to  sea  level)      — 79^5119 
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The  tempenUurea  of  iie  Beverly  bate. 
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Beiorrts  bate — Oorrtetioa  for  inetiaafioii  (•)  vf  tape. 
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APPENDIX   A4. 


Office  of  AIissouri  Rivbb  Commission, 

Saint  Lauii,  Mo.,  June  1,  1687. 

Bik:  I  have  the  honor  to  BQbmit  herewith  uiepoTt  on  the  fleld  wotIc  doneb;  the  party 
(n  fifnnrliiij  triKogaUtion  dariog  tbe  season  of  188S. 

The  vpropiiatiou  was  not  available  nntil  late  id  the  aenaoa,  and  then  tbe  work  as- 
■igDed  was  to  b^^  at  Fort  Leavenworth,  Kans.,  and  to  close  at  Glaaxow,  Mo.,  on  the 
work  of  1684-'85l  later  it  was  decided  to  can?  the  unfinished  work  of  1884-'85  from 
A  Tftsem  Bock  to  tbe  month  of  the  Miasonri  Uiver,  and  to  close  the  work  on  a  line  ol 
tbe  U.  8.  Coast  aod  Geodetic  Survey,  near  Saint  Lonis. 

On  September  3(1,  Aniatant  EDgineeia  0.  V.  Ueiaeccao  and  Bathnrat  Smith,  as  obser- 
Ten,  arrived  with  myself  at  Fort  Leavenworth,  and  a  baae-line,  stations  for  lines  com- 
ing off  the  base,  and  a  station  for  azimuth  obBervatioos  were  located.  On  the  morning 
of-Ctatoher  1,  Mr.  J.  J.  Sanders  reported  as  assistajit  engineer  to  have  cba^  of  a  station- 
building  party;  Three  rodmen  reported,  and  seven  men  were  hired.  Preparations  for 
tbe  measnceiDenls  of  the  baeft-line  and  the  chopping  oat  of  lines  from  the  base  stations 
were  done  and  the  base  meaauted  on  October  5.  Three  meosarementa  of  the  base  were 
nude  between  3  p.  m.  and  11  p.  m. 

Tbe  ozimnth  observations  were  made  on  the  Qighta  of  October  7,  9,  and  10.  Three 
■eta  of  <dnervationa  on  i  Urue  ilinoria,  near  western  elongation,  and  one  on  a  Urtte 
ifiiMrw,  new-  eastern  elongatioD,  and  tim&^tar  observations  on  each  night  for  the  approx- 
imate error  of  tbe  chronometer  were  mode. 

^tion  building,  the  clearing  of  lines,  and  angle  reading  wero  oontinned  in  the 
vieinity  of  Kurt  Leavenworth  until  tbe  11th,  when  the  two  quarter- boata,  the  Bt«am- 
Uonch  DorU,  and  a  coal-barge  wera  in  readiness  lot  the  use  of  the  triongolation  party. 

The  party  was  then  ortpuized  to  consist  of  32  persons,  distribnted  aa  follows:  The  17 
on  the  I'arwonl  quarter-boat  were,  the  crew  of  4  for  the  Dorii;  the  mate,  watchman, 
cook,  and  Mcond  cook  for  the  qaarter-boBt;  the  S  for  the  station- bail  ding  party,  and  the 
3  for  the  reconnoitering  party.  The  15  on  the  observer's  quarter-boat  were,  the  0  for 
each  ofaaerving  party,  aad  tbe  mate,  cook,  and  second  cook.  The  prcgreas  made  with  the 
boAts  daring  the  fine  weather  of  October  was  5  miles  per  day.  On  Decembers  the  river 
bhxAed  with  ice,  and  tbe  work  was  then  carried  on  from  the  vicinity  of  Malta  Bend  to 
OlasROW  from  wagons,  as  was  done  in  tbe  winter  of  lSS4-'lj3  (see  last  annnal  report). 

Tbe  connection  at  Ohu^w  wflh  the  former  work  there  was  made  on  January  2,  and 
tbe  narty  then  came  to  the  vicinity  of  A  Tavern  liock.  On  account  of  the  inclemency 
of  tbe  weather  the  field  force  was  reduced  on  Joauaiy  17  to  one  observing  and  one  sto- 
t[<n-bailding  party,  and  they  completed  tbe  work  to  join  on  lines  of  the  Miaaiasippi 
Kiver  Survey  and  of  the  U.  8.  Coast  and  Geodetic  Survey  in  the  vicinity  of  Saint  Lonis, 
on  Uarch  19. 

Tbn  Bunmary  of  tbe  work  is  as  follows;  1  base  line,  three  times  measured;  3  nights' 
azimntfa  work  on  four  stars  near  elonKatioo;  33  stars  for  approximate  time  delermina' 
tion;  80  stations  occapied;  S8  new  etatioua  located,  marked, and  neeeasaiy  lines  cut; 
3*^6  an^es  of  triangnlation,  eOcb  of  10  pointings  or  of  eight  combined  poeitive  and  ntga- 
tive  reenlU;  numerous  reading  to  connect  the  triangnlation  with  permanent  buildings, 
section  comers,  etc. 

Very  reapectAiUy,  your  obedient* servant, 

O.  B.  Wheeler, 

Firat  Lient  Theo.  A.  Binqhau,  Auislaat  £nffijieer. 

Carpa  o/Engineert,  U.  8.  A., 

SmtUtry  Mimmri  River  CbmmtttiM. 

APPENDIX  A  6. 

BEPOBT  or  UB.   JA»B9  A.   SEDDON,   ASSISTANT  ENQIHBER. 

MISSOUBI  HiTBB  Commission, 

Saint  Louit,  Mo.,  July  14,  1887. 
BlBi  I  have  the  honor  to  make  the  following  r^wrt  of  the  physical  data  deportment 
lor  the  fiscal  year  ending  June  30,  1887. 

compilation  of  thb  data. 
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Crott-mdiintt  and  ilope. — The  270  Omiiha  crosH-MCtiona,  incomplete  in  the  last  annul 
report,  were  completed,  viz:  Areas  measared,  elements  calculated,  and  tabnlations  male. 
Fortj  additional  cross-aections  at  Omaba  were  compiled  completA,  «iib  tibolatkiu  oi 
reference  map.  This  comptetea  tbe  compilatlcn  of  croae-SMtion  data  at  Omaha,  Tkt 
■lope,  61  miles  in  all,  waa  alao  plotted  and  tabulated,  completing  tbe  compiUtion  of  dtp 
datk  At  Omaba. 

Ditehnrge. — Tbe  29  Omaba  discharge  obserrations  of  13B2,  incomplete  in  last  mubI 
report,  hare  been  completed,  with  tAbnlation  and  lefereoce  map;  and  40  additional  dii- 
cbance  observations  at  Omaha  have  been  compiled  complete,  witb  tAbalatioos  and  tda- 
ence  maps,  ea  follows;  21  observationa  of  1HT8,  14  of  IS79,  and  5  of  I8Sa  In  tetvi 
of  these  Omaba  observations  there  are  two  or  more  independent  detenu inati<His  of  tht 
aams  discbai^,  in  which  case  the  mean  was  taken  in  the  pnblisbed  tabnlation. 

Thirty-three  discbarxe  observations  at  Nebnuka  City,  taken  in  1882,  were  mlNi 
datom  elements  computed,  and  tabnlation  and  reference  map  made. 

Foarteea  discbai^  observations  of  ISTS  and  twenty-six  of  18T9  at  Sioux  City  wot 
reviaed,  widths,  mean  depths,  and  datum  clemeDts  computed  and  tabnlation  aad  rcfe- 
ence  map  made. 

In  tbe  Nebraska  Citj  and  Sioux  City  discharge  data  some  additional  work  maj  bedt 
sirable  in  order  to  make  tbe  Qoal  Bled  recordsas  noilbrtu  as  pusdible.     With  tJhis  exccf- 
tion  the  above  completes  the  linal  compilation  of  all  the  discharge  observatiana  tbathsn   i 
.  been  taken  oq  the  Missouri  liiver.     Tbe  tabnlation^i  of  discharge  data  have  also  beesiD    ! 
prepared  for  pablication,  with  notes  to  accompany  them. 

XuccUaiutntf. — A  series  of  sedimentobservations  taken  at  Saint  Charles,  Uo.,  ialST)  < 
were  revised,  recompat«d,  and  tabulated.  A  tabalatton  was  also  prepared  forfiablia'  | 
tioD,  with  plates  of  tbe  variations  and  notes  giving  methods  followed  and  discaaaioBil  : 
the  observations.  | 

It  will  be  seen  by  reference  to  tbe  table  in  the  lastannnalreport  that  tbe  compilatiii    | 
of  Ibedatais  about  completed,  with  the  exception  of  such  crosa-aection  and  aliqiedatat!    | 
were  taken  at  Brownville,  Plattsmoath,  and  Sioux  City,  at  which  points  cotnpantiTdj 
few  aectioDtwere  taken.    Tbe  indexing  and  filing  of  all  tbe  data  is  also  still  tobedaL    . 

STUDY   OF  THB   DATA. 

In  tbe  stady  of  gauge  relations  and  discharge-gaage  variations,  as  carried  on  noda 
the  theoriea  presented  in  the  lastanonal  report,  it  wossnggeated  by  the  data  that  iaot-    ; 
menta  to  the  discharge,  reaching  a  river  from  tribntaries.  might  have  very  difieml  d-    '. 
fectson  isinge-beights  at  poiats  below  from  increments  of  tbe  some  value  reaching  tbv    > 
points  in  the  regular  risea  of  the  wbolo  river.     As  this  was  a  qoestion  vitally  affeeliB!    | 
tbe  determinations  of  discharge  from  gauge-remdings,  investigation  in  tbe  main  bssbea 
directed  towards  it.    The  investisatioD  has  involved  a'l  data  bearing  on  tbe  snbjMt    ' 
viz :  ipnge  relations,  discharge- gauge  variations,  and  rise  and  lall  of  tributoriea  on  tk    ' 
Miasoari  and  Upper  and  Loner  Miasimippi  lUveia.     It  has  been  carried  loreDOogh  u 
make  it  apparent  that  at  somelacalities  this  abaoroial  tribntary  effect  is  rery  n     *'  ' 
bat  whether  it  ia  universal,  and  to  what  degree  it  may  be  valued,  are  still  q 
This  investigation  is  still  in  progress. 

Very  respectfolly,  your  obedient  servant, 

JA1IE9  A.  Bkddok, 

Fiist  I4ent,  Thbo.  A.  Bikoham, 

Corpt  of  Enjineen, 
Secretarif  MittOMi  Biver  OemmiMia*. 


GENERAL  NOTES  TO  THB   DIBCHABOE  OBSEBVATIONa   ON  THE   UieWUSI    BIVEB. 

In  the  main  all  the  discharges  taken  on  tbe  Missoari  liiver  were  measured  by  tbe  w 
of  double  floats,  the  lower  Qoat  being  run  at  approximate  mid-depth,  and  from  tbe  A 
served  data  the  discharge  was  calculated  by  tbe  "graphic  method,"  as  Ibllows: 

The  cross-section,  normal  velocity  cnrve,  and  elements  of  discharge  were  plotted  fna 
the  water-line  of  the  middle  section,  the  elements  of  discharge  being  the  product  if 
velocity  and  depth  at  every  point  where  tbe  velocity  was  observed  and  at  prononno' 
points  of  flexure  iu  the  cros^-section.  These  elements  of  discharge,  plotted  as  ordinaw 
from  the  natei-liiie,  give  tbe  discbar)^  cnrve,  whose  area,  meaaared  with  the  pUiUB- 
et«r,  gives  tbe  cubic  discharge  thrtmgh  that  cross-section. 

In  tbe  few  cases  where  diacharges  were  observed  or  computed  by  methods  dilbtinf 
from  the  above  the  method  will  Im  slated  in  tbe  special  notes  to  those  diacluucea. 


.yGooijIe 


APPENDIX   ZZ — REPORT  OP   MlSSOlJRt   RIVER  COMMISSIOS.    3081 

For  nit  the  Misaonri  River  discbargea  the  gange-raadia^  above  Saint  Louis  Directrix 
giTm  are  the  elevations  of  waler-aarlbce  at  the  renlar  (J.  S.  Eogineer's  gauge  in  that 
vidnity,  the  only  elevations  at  the  location  of  the  discharge  site  given  being  those  with 
the  Saw  River  diachaigea.  All  these  elevations  above  the  Saint  Laais  Directrix,  as  well 
as  thoBB  of  datum  planes  in  the  special  notes,  ftre  elevations  of  the  1SS5  rednctiooa,  and 
oonespond  with  those  of  the  printed  gangs  records.  The  farther  correction  of  +iy.ZOO, 
■boold  be  applied  for  the  trne  elevation  above  tha  Directrix  as  at  present  detennined. 


NOTES  TO  THK  SERIES  ur  DIBCHABOE  OBSEBVATIONB. 

DISCHAROB  OB3KBVATrONS  AT  SAINT  CHABLE8,   MO. 

Seria  1873-'7S. —These  discharges  were  talcen  ou  vorioaa  sections  froin  abont  600  to 
1,000  feet  above  the  Saint  Cbailea  Bridge,  as  foUowa: 

Observations  Nos.  1  to  8  on  discharfie  section  No.  1,  abont  600  feet  above  bridge,  fol- 
lowing to  observation  No.  72  on  dischai^ section  No.  2,  201)  feet  above  No.  1,  following 
to  observation  No.  91  on  section  No.  3, 225  feet  attove  No.  2,  after  which  section  No.  2  was 
naed  to  the  end  of  the  series. 

Thedatnm  plane  for  all  the  sections  wasassaraedasstage  I3'.70  above  the  Saint  Lonia 
Directrix  ou  the  Saint  Charles  U.  S.  Engineer  bridgegange. 

DISCKAEOB   OB^BRVATIOMS   AT   KANSAS   CITY,    HO. 

Stria  IB83. — TheM  di&chargeobjervatiooa  were  takenat  two  sections  below  the  Kamas 
aty  Bridge  as  follows:  Observatioai  Nos.  1  to  16  on  discharge  section  No.  1,  6,200  feet 
below  the  bridge,  following  to  the  end  of  the  series  on  diach^e  section  No.  2,  3,100  feet 
below  bridge. 

Thedatnm  plane  for  discharge  section  No.  1  was  assnmed  as  stage  32t''.D0,  and  for 
section  No.  2  as  stage  314'.00  above  tlie  Saint  Lania  Directrix  on  the  Kansas  City  U.  S. 
Engineer  bridge  gan£e. 

KAW  RIVES  DISCIIAKaC 

Seria  188J. — In  connection  with  the  1883  Missonri  Itiver  discharge  observations  at 
Ivansas  City  a  series  of  discharge  observations  were  taken  on  the  Kaw  River,  8,400  feet 
above  its  month. 

The  datum  plane  was  assumed  as  Btage3Id'.27  above  the  Saint  Louis  Directrix  on  the 
local  gauge  read  at  the  site  of  these  disch:irge  obaeivations  daring  that  time. 

In  addition  to  the  colnnin  of  gs age- readings  above  Saint  Louis  Directrix  on  the  local 
tnnge  the  Missoari  River  gauge-readings  at  KansaaCityBridtjearealsogivenVith  theae 
dis4£argea,  as  the  height  of  the  wuter-surfoCB  in  the  Kaw  Itiver  at  the  observation  site 
is  largely  dependent  on  the  stage  ^ f  tha  Alissonri. 

DISCHARQE  OBSERVATIONS  AT  AIC-HISOH,  KAKS. 

Serte*  18S2.— These  discharge  observations  were  taken  on  a  section  located  1,700  l%et 
below  the  Atchison  Bridge.  The  datnm  plane  was  assumed  as  Stage  309''.80  above  the 
St.  Loais  Directrix  on  the  Atchison  U.  S.  Engineer  gauge. 

DISCHARQE  OBSEBTATIONS  AT  SAINT  JOSBPB,  MO. 

Series  1876. — These  discbarge  observations  were  taken  at  a  location  2.2  miles  above  the 
Saint  Joseph  Bridge.  The  datum  plane  was  assnmed  as  stage  386'.15  above  the  Saint 
Louis  Directrix  on  the  Saint  Joseph  U.  S.  Engineer  gauge. 

It  is  not  anderetood  why  there  is  snch  a  variation  in  width,  nnless  different  sections 
were  aonnded.  This  is  indeterminate,  as  the  original  notes  were  lost  in  the  bnrnhig  of 
the  Saint  Joseph  ofBoe. 

DISCIIARaE  OBSERVATIONS  AT  NEBBASKA  CITY,   MEBK. 

Seria  1832.— These  dischai^  observations  were  taken  6.5  milesabove  Nebraska  City, 
at  the  month  of  Squaw  Creek.  The  datnm  plane  was  assumed  as  stage  &0y.24  above 
the  Saint  Lonis  Directrix  on  the  Nebraska  City  U.  S.  Engineer  gauge. 
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InUtCH  obMrTkUoaa  tb«  middle  McUoamwqieciaUjMaiidedoulTB  rentimMdariDg 
Ui«  aerieo.  A  ■oiuidias  wh  token  on  the  npper,  middle,  and  lower  aectioD  aftet  cad 
float,  aad  *  diaelwun*  aeetkui  nude  up  m  the  ueam  of  tha  throe  asctioDa  bo  deleniaai 

In  this  CMMt  aa  tee  obaerved  d*to  was  geaerally  inaafflcient  to  datenDine  aceotiM^ 
tlie  middle  aeetloB,  aad  w  the  origiaal  calcnlati^na  had  been  nuHle  witfa  thia  mta  mc- 
tioB,  it  wad  tlwofbt  wnnawwwiy  to  neompate  iba  diachargea.  Tha  iattua  width  wm 
taken  aa  tke  widtli  of  the  middle 'SectioB  at  datum  elevalitui  liom  a  apecial  aottnda|tf 
thia  eectioo.  From  the  aboTe  there  reenlta  the  slight  iocongmit;  between  the  d*na 
and  water  widths  of  the  tabniation.  In  all  other  respects  theseriee  conform  tolliettaiid- 
ard  method. 


Srriet  1878. — Them  diacfaarge  obaervatiooa  were  taken  on  varioua  sectiinM  ^)pnit- 
nialel7  2  miles  above  the  Union  I'ncific  Bridge.  The  exact  locatioD  is  not  known,  aa 
the  relative  poeitiona  of  the  different  scctiooB,  the  change  oi  section  being  sim^j  BN> 
in  the  records,  aa  noted  inthe  remarks  accompanfing  the  tabaUtion.  Thedatnm^iae 
for  all  the  sections  was  aasnoied  aa  stage  553'. U(t  above  the  Saint  Lonis  DlrecliiioBtha 
Omaha  U.  S.  Engineer  gauge. 

In  thcMObaecvationa  the  upper  and  lower  sections  were  aonnded,  and  in  the  altnb- 
Iwna  a  discbarge  section  -was  mode  np  as  the  mean  of  the  two.  In  other  rcspecU  tk; 
conform  to  the  standard  method. 

Stria  1879.  — These  discharge  obaervationa  were  taken  at  two  different  locations.  Fiat, 
observations  Nos.  1  to  4  were  taken  on  a  section  2,000  feet  above  the  DnioDE^cifieBridR 
8econd,obwrTalionsNas.6ta8were  taken  in  two  cbmaela  at  Willow  Island,  6.7  mild 
above  the  bridge. 

The'datnm  plane  for  the  first  was  assumed  a.49tage553'.00,  and  for  the  second  laiiigt 
631'.27  above  the  Saint  Lonis  directrix  on  the  Omaha  U.  H.  engineer  bridge-anga. 

8erie»  18S0. — Theea  discharge  observations  were  takea  at  two  different  locati«« 
First,  observations  1,  2,  4,5weretakenon  section  at  Florence,  Nebr.,  10.8  mileaabonibe 
Union  Paciflo  Bridge.  Second,  observation  No.  3  wm  likea  at  Willow  Island,  6l7  Biki 
aboveUie  bridge.  The  datam  plane  fbrboth  locations  wu  asjtimed  as  stage  SSl'.K 
above  the  Saint  Lonis  diieotrii  on  the  Omaha  U.  S.  engineer  bridge-gaoge. 

In  the  fiist  or  Florence  observations  tlie  velocity  w^a  mc:isared  with  rod  floats,  b 
other  respects  tiie  seriea  oonform  to  the  alandard  method. 

Serift  1882. — These  discharge  obeervations  were  taken  on  vations  sections  near  Fto(- 
enoe,  Nebr.,  10.6  mileeabovo  the  Union  Pacific  Bridge,  ns  follows;  Observation  Ko.  Iw 
taken  on  discharge  section  No.  1 ;  observations  Nos.  2,  2<>,  2(1,  and  37  were  takoicodii- 
cbarge  section  No.  3,  2d0  feet  below  No.  I;  ail  the  other  obaervations  were  takenoolM- 
tion  No.  3,  1,000  feet  below  section  No.  2.  The  datum  plune  for  all  the  aectiona  «■ 
asinmedasBtage657'.00above tbeSt  LouisdirectrixoatbeOmahaU.S.  engioeeibR^  ' 
gauge. 

In  this  series  the  velocities  for  observations  Nos.  1  to  0  were  measnred  b;  Boats  m 
at  Bur&ce,  mid-depth,  and  bottom,  and  the  mean  of  the  three  was  used  in  cslcalaiiN 
for  the  mean  velocity  at  that  point  of  the  section.  In  other  respects  the  aeries  oonfaM 
to  the  standard  method.  • 

DiaCBABQB  OBSBBVATtONS  AT  StOUX  CITY,  IOWA. 

All  the  dlsohBTHe  obseivations  taken  at  Sionx  Cltj  were  originally  calcalateil  l^ih 
method  of  partial  areas,  the  velocity  on  the  path  of  flaats  being  used  Innfrad  </lk> 
normal  velocity.  These  were  not  reeompnted,  since  the  reoorda  in  thisoflkw  of  tti 
obeervations  *ere  incomplete.  However,  other  observations  that  were  originally  aJa- 
lated  by  the  same  method,  and  that  were  recompated  in  this  office  by  the  gnf^ 
method,  were  foand  to  show  in  the  main  very  insignificant  differences  between  th«  «■ 
anits  of  the  two  computations. 

Sa-ia  1878.>-Tbe9e  discharge  observations  were  taken  on  a  section  at  Sioux  QtJ,  W 
feet  below  tbe  mouth  of  Perry  Creek.  The  datum  plane  was  assnmed  as  stage  (HN'.M 
above  the  Saint  Louis  directrix  on  the  Sioux  City  U.  S.  eagineer  ^nge. 

In  observations  Nos.  1.  2, 3,  4, 0  the  middle  section  was  nut  sonnded,  tbe  mean  ofttf 
upper  and  loner  sections  beingnsed  In  the  calculations  (as  in  the  case  ot  Nebra^Cilri 
a  slight  incongruity  between  the  water  and  datum  widthsalso  follows  here  from  thisie* 
of  the  mean  section).  laotnervationsNos.  1,2,  S  tbe  velocity  wasmeasnred  with  donbW 
Boats;  in  all  the  other  observations  of  this  series  the  velocity  was  measured  with  nd 
Boats. 

Stria  1S19. — These  discharge  observations  were  taken  at  the  same  section  as  the  at 
oflBTS,  viz:  700  feet  bdow  the  month  of  Perry  Creek.  Tbe  datam  plane  was  assm 
aa  stage  677'.41  above  tbe  Saint  Louis  directrix  on  the  Sionx  City  U.  S.  engineer  pnf> 
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tu  this  series,  witb  the  exceptioa  of  Kos.  1, 15, 16,  26,  the  d^  not  bang  glvei)  in  the 
riginal  cnlcolAtions  for  determiDing  the  water  widths  and  datum  areas,  tbe  vainea  ot 
hesa  irere  inteipalated,  giving  aim  the  meaD  depUia  u  psitly  depanding  on  Interpol*- 
ioD  as  indicated  in  the  tabalation. 

Mimouri  Bieer — Ditt/urge  ebttrtatioiu  at  Sttint  Ckarki,  Jf«. 
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These  aediment  obseTrations  were  mnde  at  the  disdiiuse  sections  fTom  aboat  6ffi> 
1,00')  feet  above  tbe  Saint  Cbarlcs  Bridge. 

In  the  obeervatioDS  eiglit  points  about  eqnall;  dislribnted  octobs  the  river  were  loo^ 
OD  tbe  croBB-section  and  at  each  location  samplea  of  WBt«r  were  taken  at  tbe  snrfta' 
mid-depth,  and  at  1  Toot  rroiu  bottom.  From  these  samples  faoriEODtal  and  Toui 
combiDBtiona  were  made  as  folio  wa :  3  oancee  from  each  of  the  eight  sDrQwewnpIcB^^ 
takeo  for  a  horizontal  anrface  combination  and  from  this  the  mean  BnrfaceaedinKDii 
milliRTammM  per  pint  wns  determined.  In  the  same  way  mid-depth  and  foot-fiom-h'' 
ton)  combiDalioDS  were  made  ap  and  mean  aediment  determined. 

The  vertical  combinationa  were  mode  of  2  onncee  from  each  of  the  three  satDplei* 
lected  at  one  location,  viz.,  siirf:ice,  mid-depth,  and  foot  from  bottom,  and  Irom  iM 
the  mean  sediment  per  pint  in  the  vertiral  was  determined  for  each  of  the  eight  Iaoti<*' 
The  vertical  combinations  were  made  during  only  a  portion  of  the  seriea,  and  aaDOtlC 
ofspecial  interest  rean  lied  from  the  study  of  mean  aediment  at  tbe  difTerentlocalioD!.!!' 
mean  of  the  eight  vertical  combinationa  ia  alone  given  in  the  tahnjatioa. 

From  the  above  an  data,  the  method  of  compatin;;  total  sediment  ia  appareDt  in  ik 
tabalation.  It  will  be  observed  that  the  computAtion  ia  made  on  the  aasamplion  & 
there  ia  a  mean  sediment  per  cubic  foot  of  water  that  represents  lheaatnrstioDorilie<i^ 
diargewitb  sediment  at  that  time.     Under  tbtx  a«samptionthearithmeU«l  ''' 

■oi&Ke,  mid-depth,  and  root-from-bottom  combinations  is  nsed  as  the 
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this  mean  sediment  when  horizontal  combiimtioiis  were  alane  taken;  and  wbere  Teitical 
combinAtiona  were  also  taken,  the  mean  of  the  borizontal  and  vertical  means  is  used, 
each  having  tbe  same  weight  as  an  observation,  aiooe  they  each  consisted  of  delennina- 
tioos  Irom  the  same  anmber  of  sampiee. 

This  method  of  compntation  may  be  qaestioned,  for  to  tbe  extent  that  there  may  be  a 
permanent  diOerence  in  tbe  sediment  per  cabic  foot  in  di&erent  parts  of  the  cross-section. 
It  mnat  involve  some  error  in  determining  lolat  sediment,  siace  it  is  known  that  there  is 
a  cousidenible  difierence  in  the  discharge  through  different  parts  of  the  cross-aectiou.  It 
is  thought,  bonever,  that  the  sediment  data  in  the  main  jostiQes  the  above  method  of 
compatalion,  except  perbapa  at  periods  of  small  mean  sediment  where  minor  eirorawonld 
be  immaterial. 

The  gauge  readings  given  with  the  tabulation  are  elevations  of  water  surface  at  tbe 
SaintCfaaclcsUnitadtitateBEngineerbridgegauge;  on  those  dates  when  dischargeobserva- 
tioDs  were  taken  with  the  sediment  tboj  are  the  elevations  acrompanying  the  dischai^ 
data;  on  other  dates  they  are  the  mean  for  the  day,  as  with  the  discharge  data  they  are 
ItJtiS  rednc-tions  to  the  Baint  Lonis  directrix.  Prior  to  April  3,  1^9,  there  are  small 
discrepancies  between  the  gauge  heights  given  with  this  data  and  those  in  the  printed 
gauge  records.  This  arises  from  the  fact  that  here  all  the  elevations  are  dedaced  from 
readings  on  the  observation  gauge  orgauge  3  of  the  Saint  Charles  gauge  history.  So  that 
whatever  error  may  exist  in  the  redaction  is  common  lo  the  whole  series,  while  in  tbe 
printed  gange  recofds  the  elevations  were  taken  from  readings  od  gauge  1,  until  tbeee 
readings  were  discontinued  April  2,  1879. 

On  days  when  mean  sediment  was  not  observed  interpolations  were  obtained  by  scal- 
ing vainee  corresponding  to  the  gauge  heights  on  a  diagram  of  observed  mean  sediment 
plotted  to  gauge.  This  diagram  is  presented  on  plate  (I).  The  sediment  observations 
plotted  to  tiieir  corresponding  gauge  lieights  are  represented  for  the  difle rent  months  and 
days  by  symbols  explained  on  the  diagram.  Where  values  were  wanted  they  were  scaled 
f«  tbe  gauge  height  on  tbe  stiaigbt  lined  connecting  the  precedingand  following  observed 
valncH.  It  U  apparent  from  this  dii^ram  that  besides  the  variation  of  nicau  sediment  to 
gange  there  is  quite  a  marked  variation  to  time  independent  of  gauge,  but  this  method  of 
interpolation  is  considered  in  tbe  main  reasonably  close  ond  the  only  uniform  method 
tbal  is  advisable.  In  the  interpolated  values  of  discharge  tbe  santo  method  was  followed 
of  interpolating  to  gauge  between  the  observed  valnes.  This  is  the  usual  method  in  dis- 
charge interpolations. 

Several  determinations  of  tbe  specific  gravity  were  made,  from  wbicb  a  mean  specific 
gravity  for  the  sediment  of  1,6  was  deduced;  by  this  tbe  total  sediment  per  day  in  cubic 
yards  was  reduced. 

During  a  portion  of  the  time  that  these  sediment  observations  were  taken  at  Saint 
Charles  a  series  of  sediment  observations  were  taken  on  tbe  Mississippi  Hiver  at  Colum- 
bus, ky.,  and  as  a  comparison  of  the  two  presents  some  points  of  decided  interest,  the 
eomparisou  is  here  given  on  plate  (2). 

To  the  discharge  scale  shown,  the  daily  variation  of  discha^^  in  cubic  feet  per  second 
at  Saint  Charles  is  drawn  in  black,  and  the  dotted  line  above  is  tbe  daily  variation  of 
discharge  at  Colnuibusto  tbe  same  scale.  An  interval  of  three  days  is  allowed  between 
Saint  Charles  and  Columbus,  so  that  the  Columbus  discbarges  are  plotted  to  dates  three 
days  earlier  than  their  actual  time,  to  correspond  with  Saint  Charleadatee.  From  March 
10  to  30  a  line  is  drawn  among  the  Columbus  discharges,  wbicb  represents  the  most 
probable  variation  of  discharge  at  Columbos  during  tbis  time,  as  from  other  inveetiga- 
tionsitis  inferred  that  there  is  considerable  error  here  in  several  of  theColombos  dis- 
charge obeervations.  Since  no  sedimentobservatiooa  were  taken  at  Columbus  during  this 
time,  this  uncertainty  of  discharge  is  here  immaterial. 

Below  the  discharge,  to  tbe  scale  of  sediment  given,  are  plotted  the  daily  variations 
of  total  sediment  per  second  in  kilogrammes.  Saint  (Charles  in  full,  Columbus  in  dots. 
Tbe  Columbus  sediment  variation  is  shifted  as  the  discharge  to  correspond  with  Saint 
Charles  dates.  From  inspection  of  thesedimenb  variation  it  is  at  once  apparent  that  tbe 
total  sediment  at  Colnmbas.and  hence  mean  sediment  per  cnbicfoot,  unlike  Saint  Charles, 
has  no  variation  with  gange;  for  this  reason  only  the  points  of  observed  sediment  are 
plotted  for  Columbns,  and  such  gaps  between  the  observations  in  which  the  variation  of 
sediment  is  very  uncertain  are  shown  with  light  dots. 

It  is  seen  on  this  diagram  that  tbe  agreement  between  total  sediment  at  Saint  Charles 
and  Columbus  is  very  marked,  with  the  exception  of  a  short  period  of  erratic  variation 
at  Colnmbusearly  inMay;  all  tbevariations  of  total  sediment  past  Saint  Charles  are  very 
closely  reproduced  at  Colnmbns,  Tbe  resulting  conclusions  are  that  the  sediment  carried 
by  wat«r  reaching  Columbns  from  otlier  sources  than  the  Missouri  is  very  small  indeed 
id  comparison  with  that  reaching  it  with  the  Missouri  River  water;  and  that  at  least 
dose  to  th«  same  amount  of  sediment  that  is  carried  at  Saint  Charles  is  carried  in  the  Mis- 
Bonri  BivBT  water  when  it  reaches  Columbus.    I^e  inference  is,  of  conrse,  that  it  is  tlw 
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■amescdimeDt<:arriedinpermaueateiupeDsioDfrDni  S:unt  Ch.trl«itoColDiabaa.  Thnia 
klMafnrtber  justificatioaoftheaasaiDptioD  beroremenlioDed,  that  there  is  ameuKdi- 
meot  per  cubic  foot  of  water  that  represents  the  «atatatioa  of  the  diacharge  with  ndh 
ment  at  any  time  ander  which  the  total  sediment  was  compated. 

Id  rsfiard  to  the  prDporCioiis.of  sedimeat  raachiDg  Colambos  from  the  Minoo 
fh>m  other  sources  the  ratio  of  ivrea?  incladed  in  the  sediment  variations  gives  the  tout 
sediment  patC  Saint  Charles  as  BS  per.  cent  of  the  total  sediment  past  Colombos  diuug 
tbeir  coincident  period,  which,  it  is  seen,  includes  only  a  part  of  the  Mianari  RiTethi^U 

'  Besides  the  above  (hore  are  several  iotereatiog  points  snjQ^ested  hy  the  diagram. 

The  first  ia  in  r^^rd  to  the  time  interval  between  Saint  Charles  and  Colnmbns.  On* 
Bidering  the  natore  of  the  data  and  the  fact  of  some  iadependeot  additioDB  to  the  xdi' 
meat  belweeo  Saint  Charlea  and  Columbus,  it  is  thought  that  the  diagram  gives  ttrf 
good  evidence  Ch:it  sediment,  and  henne  discharge,  panning  Saint  Chailea  leacbn  Cw 
lumbna  after  aboat  a  three  cL-i^'  ioterval.  Second,  there  is  an  interestjng  eaggestioninRi 
gard  to  the  naturo  of  the  iwaage  of  discharge  from  point  to  point 

The  water  paAsing  Saint  Charles  at  a  given  time  ia  to  a  certain  extent  identified  b; 
given  mean  sediment  per  cubic  foot  <lbr  in  rapid  chanites  the  water  pasing  a  da;  bo 
I6re  or  aller  maj  hare  considerable  change  in  mean  sediment)  hence  Tor  the  same  tod 
sediment  to  pas!4  Columbus  after  a  three  days'  interval,  not  only  must  an  eqnal  dlsclui|| 
have  reached  Colnmbas  from  Saint  Charles,  hnt  to  a  considerable  d^ree  the  ideniid 
diirharge. 

Thn  theory  of  Sow,  in  accord  with  the  above,  is  that  the  individual  masses  o: 
in  a  given  cross  section,  thoogh  subject  to  very  different  velocities  at  a  givm  instiit 
are  really  in  different  phases  of  a  cycle  of  velocities,  which  cycle,  to  a  considerable  il» 
gree,  is  the  same  for  all.  The  data  can  hardly  be  said  to  foroish  more  than  a  taiisi4 
gestioD  of  this;  bnt  even  a  anggestion  on  this  subject  ia  valuable,  for  it  enters  as  *  pii 
mary  qneation  in  the  study  of  the  relations  between  pnge  readings  from 'point  to  ' 
along  the  river. 
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AITKUiL  KEPOBT  OF  PRESIDENT  HIBSODKI  RITES  COMMISSION,  1S3C-'S7. 

MI390DBI  RrvBB  ComiissioN. 
Saint  LmU,  Mo.,  Augtut  3,  1^7. 

Gentlemen:  Work  nnder  the  coDRtmclion  department  of  tbia  Commission  during  tb 
post  fiscal  ycAT  hss  embraced  repair,  conatraction,  and  care  of  plant  and  constractioo  i 
revetment  at  Saint  Joseph,  Mo.,  and  coDstraction  ofnvetment  and  dike  work  »t  Kaniv 
City,  Mo.  At  the  bef^ning  of  the  fiscal  jear  this  work  was  in  charge  of  U^j.  W.  t 
J.iverniore,  Corps  of  Engineers,  U.  8.  Army,  with  station  at  Kansas  City,  Mo.  On  S* 
vember  7  Klajor  Llvermore  was  relieved,  and  I  was  instructed  by  the  Commisaiou  to  titc 
cbanie  of  this  department  of  their  work.  Under  Miyor  Livermore's  direction  the  gmtfl 
portion  of  the  plant  had  been  repaired  and  lauuuhed,  and  everything  got  in  resdiness  ft>' 
reanming  work,  bat  the  very  late  date,  Uctober  38,  1BU7,  at  whii-h  the  allotments  of  tti( 
Commission  received  the  approval  of  the  honorable  Secretary  of  War  rendered  it  impoi- 
sible  to  carry  on  work  to  advantage  so  late  in  thejKaaon.  Orders  were  tberefiHti  gird 
to  lay  the  plant  np  for  the  winter,  and  this  work  was  completed  early  in  December. 

Ah  soon  as  danger  ftota  ice  woa  over  snch  portionn  of  the  plant  as  were  needed  «m 
repaired  and  lannched,  and  the  tow-boatsi^M  and  Aleri  sent  np  from  Bushberg.  wheit 
they  had  been  wintered.  Thejj'erfwas  parchasedfortheoseof  theCommiaaion  Deeeiv 
bet  20,  1866,  at  a  cost  of  |20,000.  She  bad  been  chartered  the  previous  season  and  bsJ 
been  foond  well  anited  to  the  work. 
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KANSAS  t;lTV,   MltlSOUKl. 

Work  in  this  neighborhood  has  been  throughoat  the  ;ear  in  charge  of  AHBiatant  S.  H. 
Yooge.  Kepaiis  to  plant  were  comptetad  May  I.  Oa  April  2,  work  waa  begnn  on  a 
difee  across  the  heed  of  the  alongh  ubovo  the  Eaat  Bottoms.  The  changes  in  the  river 
near  Peet  Island  had  thrown  a  considerable  current  into  this  alongh,  and  it  waa  enlarg- 
ing so  &gt  aa  to  render  it  problematical  whether  the  head  of  the  East  Bottom  revetmeiit 
coold  be  held.  It  nus  thtrefore  decided  to  throw  a  dike  acroae  the  head  of  the  alongb 
to  oonnect  with  the  tow-head,  thus  deflecting  the  current  from  the  Bloagb  with  the  ex- 
pectAtion  that  it  would  eventuailj  silt  up.  The  dike  coasi9t«d  eflsentiallj  of  two  raws 
of  braced  piles,  rednced  to  one  row  on  the  bar  near  the  tow-head.  A  foot  mat  20  feet 
iride  and  18  inches  thick,  is  sunk  aronnd  the  piles  to  prevent  acoor,  and  a  mattreaB  35 
feet  wide  saapeuded  from  the  up-streamaidaof  the  plies,  and  fhrthersnpported  by  poles, 
completes  the  system. 

Tne  whole  length  of  dike  U  1,956  feet.  It  waa  finished  JnneS,  but  the  stage  of  water 
siitce  has  been  too  high  to  determine  as  yet  what  its  effbct  will  be.  The  crest  of  dike 
•w^  kept  down  to  an  elevation  of  aboat  5  feet  above  low  water  to  enable  drift,  etc.,  to 
paaB  over  it  daring  floods. 

QThe  revetment  of  the  East  Bottoma  waa  begnn  April  36,  a  second  mattress  party  being 
started  May  10.  At  the  cloaeof  the  fiscal  year  work  waa  temporarily  Haspended,owlnK  to 
hi|i^  water.  The  mattress  work  was  then  complete  for  !>,QiM  feet,  and  complete,  except 
on  the  upper  bank  for  635  feet.  Aboutona-fonrthof  the  upper  bank  mattress  waa  covered 
-with  atone.     There  remains  3.50J  feet  to  conatnict  U>  complete  the  work. 

The  details  of  this  work  are  entirely  similar  to  that  done  at  Quindaro  Bend  in  1883. 
From  A  to  B,  1,100  feet  (see  map),  the  mattress  extends  to  the  topof  the  bank  andaver- 
af^ea  86  feet  id  width,  thence  to  C,  3,400  feet,  the  average  width  is  12T  feet.  From  C  to 
!D  the  width  is  105  feet,  and  for  the  remainder  of  the  distance,  635  ieet,  only  the  under 
irater  mat^  88  feet  wide,  is  conatmcted. 

The  work  done  in  former  years  remains  intact.  On  the  Kaw  Bend  work  about  500 
feet  of  the  upper  bank  protection  was  damaged  apparently  by  water  seeping  back  to  the 
river  from  the  bottom  lands.     This  was  repaired  at  amall  coat. 

Both  bmsb  and  stone  for  the  work  have  been  procured  by  hired  labor.  Much  diffi- 
culty baa  been  experienced  in  all  departments  of  the  work  from  the  great  scarcity  and 
bigb  price  of  common  labor.  The  cost  of  all  work  has  been  greatly  enhanind  thereby 
As  soon  as  the  river  recedes  to  a  sufficiently  low  stage  work  will  be  resumed  on  the 
£aat  Bottoma  revetment  and  pnsbed  to  completion.  There  will  still  remain  a  consider- 
able fond  nnexpended,  and  the  question  will  bewhereitcanbeatbe  applied.  Itbasbeen 
preliminarily  dedded  by  the  Commtsaion  to  commence  work  in  Sharp's  Bend,  (he  next 
in  sequence  to  the  Eaat  Bottoms.  The  funds  available  will  not,  however,  be  sufficient 
to  complete  the  nark  needed  in  this  bend,  and  for  other  reaaons  I  think  the  money  can 
be  nnore  advantagenosly  expended  elsewhere.  At  the  time  the  first  mork  in  tbia  vicin- 
itj  WBB  projected  by  the  Commission  it  was  thought  that  the  protection  of  Parkville 
Bend  woald  ultimately  be  needed  to  prevent  the  Kaw  Bend  work  from  being  taken  in 
reverse.  Subseqnent  surveys,  however,  aboned  that  the  protection  should  be  extended 
s\  .  forther  up-atream  ao  as  to  include  Little  Platte  Bend.  This  work  was  not,  how- 
ever, looked  on  as  of  pressing  Importance.  During  the  last  two  yeara,  however,  there 
lias  been  much  caving  in  Little  Platte  Bend,  where  tbe  situation  now  seems  dangerous 
and  a  cQt^ff  threatened.  Aa  this  would  be  likely  to  make  extensive  changes  and  greatly 
jeopardise  tbe  work  in  Eaw  Bend  I  have  to  recdmmend  to  the  Commisaion  that  the  re- 
vetment of  this  bend  be  undertaken  at  once  and  that  the  work  in  Sharp's  Bend  be  left 
till  another  appropriation  is  available. 

For  details  of  work,  see  report  of  AsaistAnt  Samnel  H.  Tonge,  Appendix  B  1 . 

8AINT  JOSEPH,   UISSOUBI. 

The  plant  at  tbia  point  waa  re-enforced  ftom  Kansas  City  to  enable  the  work  to  be 
poahed  mora  rapidly.  Work  b^an  April  35,  on  the  extension  down-atraam  of  the  Bon- 
Ton  revetment.     By  Jnn^  IT  this  work  had  been  oompleled  for  4, 168  feet,  when  the  near 

exhanstion  of  the  allotment  compelled  its  suspension,  leaving  about  2,000  Ieet  to  be  done 
hereafter.  Tbe  deteila  of  work  were  tbe  same  as  in  IS85,  except  that  jrartions  of  the 
cablo-system  weredoobled  to  secure  a  better  bond  with  the  brash.  The  average  width 
of  mattress  was  125  feet,  extending  to  the  top  of  tbe  bank.  Much  trouble  was  expe- 
rienced with  the  bank,  which  is  largely  composed  of  sand  and  very  easily  eroded.  This 
tau  added  greatly  to  the  labor  and  expense  and  retarded  progress.  The  some  trouble  in 
lepud  to  labor  was  experienced  as  atKansaa  City,  During  the  balance  of  theseaaon  the 
covering  of  tbe  nppei  bank  with  stone  will  be  oompletedand  3,000  cubic  yards  of  atone 
irOl  be  placed  on  th«  Elwood  revetment  at  certain  exposed  points. 
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All  the  work  of  previuoB  jeam  is  id  excel  leot  conilition. 

Dariog  the  mouth  of  JDI7  all  work  coutemplatcd  here  will  probabi;  be  finished,  lod 
the  fleet  haaled  out  for  the  wioteT.  The  tow-boat  Aleii  and  Glteen  badges  nillbeaentu 
Kansoa  City. 

This  work  will  aboat  exhaust  the  current  aJlotment,  and  in  order  to  cure  for  the  ptaat 
and  provide  for  contiDgeociee  it  is  lecommeoded  that  $10,000  be  transferred  to  this  work 
from  the  Kanms  City  allotment. 

for  details  of  work,  see  report  of  Assistant  S.  W.  Fox,  Appendii  B  2. 

COSSTRVCTION  OF  BAEUES. 

On  FebruarfS,  arrangements  were  made  for  the  coustroctioD  of  fifteen  barges  fortlM 
work,  ten  to  be  bni It  at  Cincinnati,  Ohio,  by  the  Cincinnati  Dry  Dock  Company,  a)idST« 
to  be  built  at  Levanna,  Ohio,  by  the  Boyd  Manaliictnring  Company.  At  the  md  of  the 
fiscal  year  eleveo  barges  had  been  completed  and  accepted,  and  the  balance  will  piobaU; 
be  detiTered,dnriDg  the  month  of  Jnly,  1SB7. 

Very  respectfully,  your  obedient  servant, 

Chas,  R.  Sctkb, 
Liful.  Col.  of  Engi%eer$. 
President  JUiiaoari  Riner  Coniytifaiint. 

The  MiRsouBt  RirEB  Comuihrion. 


Appendix  B  1. 

BEPOBT  OF  MR.  SAMUEL  H,  VOKOE,  ASSIbTAXT  EKQINKEB. 

Kansas  City,  Mo.,  Julg  22,  IfeST, 
Coij^NEL:  I  have  the  honor  to  snbmit  the  following  report  of  operations  conducted 
on  the  work  of  improving  Miasoari  River  in  the  vicinity  of  Kaosaa  City,  Mo.,  fron 
Novetuber  7,  Id&S,  to  June  30,  1BS7,  vie 

BEPAIHS  TO  AND  CABK  OF  PLAKT. 

The  work  of  repairing  the  lanQching-waya  at  Quinijuro,  Kans,,  aDd  extending  theii 
so  aa  to  accomtooilate  the  increased  namber  of  boats  to  "be  wintered  there,  was  com- 
menced November  H  and  completed  November  ;!0,  1886. 

The  work  of  pulling  llie  boats  out  of  the  river  and  storing  them  on  the  ways  was  begns 
November  14  and  completed  December  6,  IB86. 

An  the  method  of  doing  this  work  was  essentially  the  same  as  that  employed  in  1883. 
which  was  fully  described  in  my  last  anoual  report  to  you,  no  description  is  Ibaaght 


The  Ueet  taken  out  of  the  river  and  laid  np  on  (be  ways  consisted  of  5  hydraulic  |ti*- 
ders.  3  hydraulic  pile-sinkers,  2  hydraulic  pile-sinker  tenders,  4  double-deck  qnanu- 
boati,  <!  mattress-boats,  1  machine-boat,  39  lOO-foot  barges,  1  64-faot  barge,  3  miscell*- 
neons  hulls,  1  steamer — Jfirf unitn— or  a  4olal  oflM  holla. 

The  cost  of  this  work,  including  proportionate  amount  of  cost  of  administration,  Dii» 
cell.ineous  cipenaes,  and  services  of  steamer  JfWxaiiui  amounted  to  113, 5^.32. 

On  the  completion  of  this  work,  tbe  force  in  the  Geld,  with  the  exception  of  •  fe" 
mi-n  to  watch  and  take  care  of  the  property,  was  discharged. 

In  the  early  part  of  February,  IStiT,  the  repairs  to  such  boats  as  had  not  been  repaired, 
or  only  partly  so,  during  tbo  preceding  somraer  and  fall,  were  begun.  Thet«e  coo^ist«d 
in  recalking:{8hullsand  repainting  tbo  whole  fleet  of  7T  boats,  which  were  all  launched 
by  May  1,  1887. 

The  whole  coat  of  repairing  and  laanching  tbe  fleet,  including  proportionale  co^toT 
administration,  miscellaDeous  expenses,  and  services  of  steamer  Melaaitia  amounted  ta 
$0, 536.04. 

The  fleet  was  snhsequeully  removetl  below  (he  Kansas  City  Bridge,  sncb  lioati  as  wf re 
not  immediately  needed  being  tied  np  at  Harlem,  Mo.,  in  charge  of  watchmen. 

COS-ST RUCTION    OF    WORKS   OF   IMPROVEMENT. 

The  works  of  improvement  constrncted  at  E:ist  Bottom's  below  K;ins<in  City,  Ho., 
<wnsisted  of  a  dike  and  a  revetment,  commencinji  about  threc-fotirths  of  a  mile  belon 
the  dike. 


.yGooj;le 


y  Google 


.y  Go  ogle 


y  Google 


i 


y  Google 


MX   Z  Z — KEPOKT   OF   MISSOURI   BIVBK  COMMISSION.    3099 
Mira  were  made  to  the  revet- 

DEKB  AT  EA3I  BOTTOMS. 

m^ect  of  December  20,  1880,  for  tbe  East  Bottoms  revetmeot,  it  was  propowd 
the  head  of  the  revetment  by  pile  and  mattress  dikes  v-x  and  x-y  (see  map), 
•d  acroea  a  slough  betweea  a  tow-head  and  tbe  rigbt  bank. 
ftie  execution  of  this  project  could  be  commenced  the  depth  of  water  in  the 
.  the  line  of  the  dikes  proposed  in  the  project  bad  increased  from  3  feet  to  15 
ii  rendered  it  inadvisable,  if  not  altogether  impracticable,  to  construct  the 
irig^oally  proposed,  and  it  was  determined,  with  your  approval,  to  try  ta  close 
b,  which  now  had  become  a  chute,  at  its  bead  by  a  pile  and  mattress  dike, 
expectation  that  this  wonld  either  render  the  coostrucUoa  of  tbe  dikes  origin- 
lOSMl  unnecessary,  or  would  moke  their  coDstruction  feasible  by  causing  the 
ahoal  np. 
on  the  dike  was  begun  April  27, 1887.     The  dike  was  constructed  in  the  follow- 

I  tbe  chote,  from  N  to  0  (see  map),  a  distance  of  1,058  feet,  two  rows  of  piles 

ik,  while  across  the  bar,  at  the  upper  end  of  tbe  tow-head,  from  O  to  P,  a  di»- 

000  feet,  a  single  row  of  piles  was  dtiven. 

eight  of  the  dike  is  such  that  daring  an  ordinary  summer  flood  it  will  be  c«v< 

fli  water  to  a  depth  of  from  3  to  4  feet,  thna  permitting  ordinary  drift-wood  to 

r  it  without  lodging. 

listaocea  between  pilee  on  the  line  of  the  dike  are  about  11  feet  each;  that 

)  the  rows  lOi  feet 

files  placed  in  the  water  on  the  line  N-O  were  sank  by  the  nse  of  a  water  Jet, 
■tmtioo  being  from  12  to  28  feet ;  those  on  tbe  bar  were  driven  by  an  ordinary 
B-driver  to  a  penetration  of  from  12  to  14  feet.  Tbe  depth  of  water  during  the 
iBinkiDg  varied  from  4  to  II  feet- 
plea  were  braced  longitudinally  by  walings,  4  by  B  inches,  drilt-lKilted  to  them, 
irows  of  piles  by  diagonal  braces,  4  by  6  Inches,  bolted  and  lashed  by  wire  cable 
kads  of  the  piles,  the  piles  opposite  each  other  being  alao  tied  together  by  4  by  6 

tt  mattrees,  20  feet  wide  by  about  16  inches  thick,  projecting  4  to  5  feet  above  and 
Ihe  rovrs  of  piling,  was  placed  on  the  bottom  of  the  river  and  on  the  dry  bar  to 
fthe  piles  from  scour.  The  foot  matlrefls  from  N  to  O  was  made  in  sections  from 
BOO  feet  long,  by  laying  fhscines  of  brnsh  on  a  frame  of  light  timbers,  suspended 
the  constrnction  of  the  mattress  by  wires  from  the  tops  of  the  piles,  after  which 
nu)  placed  on  top  of  the  brnsh  a  top  frame,  similar  to  the  bottom  frame,  and  the 
d  together  by  wire  lashings.  The  suspending  wires  were  then  cat  and  the  mat- 
t.    The  foot  mattress  on  the  bar  was  of  the  same  construction  as  that  placed  in 

rat  of  the  double  row  of  piles,  on  the  np-stieam  side,  was  placed  a  continnnns 

mattress,  constructed  from  ways  erect«d  on  a  small  barge,  3IJ  to  35  feet  wide, 

)tb  of  its  edges  selvaeed  and  strengthened  by  foar  longitudinal  j-inch  steel  wire 

In  weaving  the  mattress  cypress  poles  25  to  30  feet  long,  6  inches  in  diameter 

point,  and  from  10  to  Vi  inches  at  the  butt,  lushed  by  wire  cable  to  tbe  head  of 

alternate  pile  of  tbe  up-stream  row,  were  placed  nnder  the  mattrees  and  Insh^ 

nd  to  the  strengthening  wire  cables,  in  order  to  prevent  the  mattress  from  being 

I  agr.iost  the  piling  by  the  current.     Tbe  mattress  was  sunk  by  tbe  force  of  the 

■t,  after  which  stone  was  placed  on  its  np-stream  edge. 

jved  eitremely  difBenlt  to  keep  this  mattress  ofloat,  after  getting  600  feet  from 
re  enil  of  the  dike,  on  account  of  its  presenting  an  almost  solid  surfhce  to  the 
t,the  meshes  of  the  weaving;  l>eing  choked  by  hay  and  straw  refuse  floating  in  the 
Finally  the  mattress  could  only  be  kept  afloat  by  supporting  it  every  20  feet  by 
■Testing  at  one  end  on  the  dike  and  at  the  other  on  a  barge. 

Ktbree  occasi9a3,  to  prevent  its  being  carried  under  the  mattress  boat  or  its  being 
■  op  by  the  current,  the  mattress  had  to  be  dropped  Ttam  tbe  boat  and  allowed  to 
pfler  the  ends  bad  been  selvaged,  in  which  cases  it  became  necessary  to  stort  new 
1,  which  were  made  to  overlap  the  sections  already  sank.  . 

ivoven  mattress,  which  was  1,060  feet  long,  was  completed  Jane  8,  1887. 
V  Jnne  11,  1887,  the  river  had  risen  so  aa  to  cover  the  dike  and  it  has  remained  nn- 
ntor  ever  since.     ItseSect  so  far  has  been  to  cause  a  fill  above  about  even  with  the 
t  the  structure,  while  immediately  below  there  is  a  slight  deepening. 
«re  ia  poetically  no  change  in  the  shape  of  the  cross-section  of  the  chnto  at  its 
U  end,  bnt  if  tbe  dike  is  not  destroy^  I  have  no  donbt  that  the  deeiied  pnrpose 
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of  cansinK  tbe  chnte  to  silt  up  will  be  atlaiaed.    The  only  cauae  of  a, . 
aiata  in  the  fact  that  a  flat-boat,  which  was  tDmed  adrilt  by  one  of  tLe  a 
uica  at  this  paint,  lodged  against  the  dike  before  its  completion  ani  parUj  si 
which  the  furenaa  in  clwrge  of  the  dike  party  filled  it  with  stone  and  sank 
pleEety.     This  was  done  withont  my  knowled){e  and  J  was  not  mformed  of  tb    >!"<' 
Tcnce  nnti]  it  waa  too  late  to  get  the  iMZgfi  ODt  withoat  great  loaa  of  valnable  tin    *^ 

H^dtaalic  pile  sinker  No.  8  wm  ated  in  tbe  jet  pile  sinking.    As  no  des 
this  apparatus  has  been  published,  the  following  is  given,  viz: 

It  consists  of  two  barges,  the  main  boat,  75  feet  long  by  18  feet  10  inches 
feet  deep,  on  which  are  monnted  a  boiler,  steam-pamp,  I^Tideoce  steam  caps! 
band  deck  pnmp,  and  the  cnias  boat,  37  feet  8  inches  long  by  18  feet  10  inches  ^ 
3  feet  deep,  which  carriea  a  steam  windlaa  with  two  dmma,  one  for  rapid  mkI  tl 
for  slow  speed,  a  hoisting  derrick,  and  a  pile  platform,  19  bj  19  feet,  12  feet  ' 
deck,  supported  by  posts,  at  one  end  of  the  ba«t.  The  two  baigea  are  held  nga 
gether  b;  two  ratchet  conpiing  hooks.  i 

The  steam  for  mnning  the  windlass  is  carried  below  deck,  except  at  tbe  point 
the  two  barges  are  in  contact,  where  it  is  carried  from  one  boat  to  tbe  other  by  n 
laogeraeDt  of  pipe  andetla,  with  a  nQireraal  joint  which  allows  some  motion  in  U>4. 
withoat  bringing  strain  on  the  pipe.  ., 

The  steam-pump  is  a  Wortbinglon  daplei,  with  water  cylinders,  7  by  13  incfati' 
steam  cylinder  10  by  12  inches. 

The  boiler  is  of  the  locomotive  type,  with  54  tubes  3  inches  in  diameter  by  9  y 
inches  long,  and  furnishee  an  abnndance  of  steam  to  do  the  work  withoat  forcini 

The  water  connections  between  the  pntnp  and  tbe  nozzle  were  as  follows. 
feet  4}   inches   of  4-inch  wronght-iron   pipe,   laid   horizontally  on   the  decl.      < 
main  boat;  a  25-foot  section  of  4-iDCh  mbtier  hose  attached  to  the  pipe;  2: 
4-inch  pipe,  leading  from  this  hoee  to  the  platform  on  the  cross  boat;  attacl-       .d 
apper  end  of  tliia  pipe  by  a  qnick  coupling,  a  25-root  section  of  2j-inr^    rJ 

Ibose,  wrapped  with  tarred  marlin;  and^a  Si 
wrought  pipe,  oonpled  np  in  three  aectioJ 
feet  7  inches  long  over  all,  to  tbe  lower  eJ 
nbicb  is  attached  the  cast-iron  notzle-tip,  j 
1  ^  inches  bore,  whose  dimensions  and  shap^ 
shown  on  the  accompanying  sketch. 

In  operating  tbe  pile  sinker  it  was  inia 

thit  the  steam  windlass  which  was  used  for  b 

ing  tbe  piles  and  for  palling  up  tbe  2-foat 

pipe  aner  tbe  pile  h^  been  sunk  shonJd 

1    supplytbe  power  necessary  to  force  the  pil«d« 

I      which  was  applied  to  the  head  of  the  pile 

tit    means  of  a  4-inch  manilla  rope,   but  as  it 

I      oat  of  order  several  times  at  tbe  begiuniogof 

I      work,  the  steam  capstan  was  nsed  for  this 

'     pose,  and  worked  so  satisfactorily  that  it 

was  continued  till   the  pile  sinking  ma 

Section  »f  pleted.    Tbe  strain  thns  applied  was  estir 

Jet  Pile  Sinker  2Vb«Ie  to  vary  from  3,»K)  to  5,000  pounds.     The  3ii 

pipe  was  attached  to  the  piles  by  two  2J  by  5  inch  staples,  one  placed  above  r^ 

the  other  below  tbe  coaplings  connecting  tbe  sections  of  which  this  pipe  wu  d> 

np.     Tliia  arrangement  worked  satisfactorily,  the  pipe  being  quickly  attached  lo  < 

pile  and  easily  removed  by  applying  a  strain  on  the  pnlling-up  line.     The  jet-pipe  i 

tended  6  inches  below  tbe  foot  of  the  pile.  ^ 

The  wnter  pressare  st  thii  pump  was  usually  100  pounds,  steam  pressnie  80  poami 
speed  orpnmp  4.'i  atrokes  per  minute. 

The  following  table  contains  the  data  co1ii>cted  relating  to  the  pile  sinlclng,  the 
cnlal«d  nozzle  pressure"  being  obtained  by  deducting  from  tbe  pump  pressnte  the  |Miip( 
amount  fbr  loss  of  pressure  due  to  friction  in  pipes  and  hose  between  tbe  pnmp  and  ill 
uotzle. 

The  "  discbarge  per  minute  for  calculated  nozile  prtsaara  "  wee  taken  ttom  gtsudvi 
tftbles. 
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BSVETMCNT  AT  KAST  BOTTOMS. 

The  work  is  tbe  Eut  BotUim^  is  designed  to  coaslitnto  a  link  in  the  systeoutic  im- 
pTOTement  of  the  nver,  the  parpaaeor  wbich  is  to  prcveDt  an;  violent  chMogts  in  ibr 
r^imeiiortberivei«ii<],  hr  miUiiDgila  banks  pennaoent,  to  compel  tbe  rirer  to  applTiu 
energies  to  deepeaing  vid  contracting  its  channel  instead  of  to  iridening  it  »nd  onaaj 
It  to  nboal  np. 

Tbe  bank  in  the  Emt  Bottoms  has  been  catting  awaj  for  several  jean.  Tbe  avetwt 
width  or  the  erosion  Hince  I8T8,  about  which  time  this  action  probably  began,  anuMUA 
to  8:^i  leet  over  a  length  of  0,34()  feet,  making  a  total  area  of  abont  176  acres. 

In  the  full  of  lf*-i:(.  four  rock  and  pile  spnr  dikes  were  constraiiied bj  priTate  panin. 
to  protect  their  lands  in  the  npper  part  of  EJut  BottoiDB.rrom  the  encroach  meats  of  t!t: 
river,  and  were  Banked,  within  eighteen  months  atUr  the;  wereconstmcted,  b.v  tbcartia 
of  tbe  eddies  which  they  prodnced,  and  are  now  bnried  in  the  sand  on  the  otber  tidcaf 
the  river. 

The  length  of  the  bank  to  be  protected  in  tbe  East  Bottoms  is  9.300  feet,  from  A  te  f 
(see  map).  From  A  toB,  adistanceof  I.IDOfeet,  the  bank  is  slightly  alMveoverSow  ad 
oonnisLi  uf  Ktinbo,  which  erodes  slowly;  from  B  to  C,  a  distance  3,400  feet,  the  bank  It 
sboQt  7  leet  above  ordinary  Booda,  aild  is  composed  of  very  fine  saod,  which  waibn 
rapidly  when  at  all  exposed  to  wave  or  current  action;  from  C  to  D,  a  diittance  ofabMi 
1,000  feet,  theliank  varies  in  height  from  7  feet  above  overflow  at  C  to  jnst  h«low  ova- 
flow  at  I).     The  remainder  of  the  bank,  from  D  to  F,  is  nnder  water  every  Bummer 

Tbe  total  lengtb  of  tbe  bank  protected  this  spring  amounts  to  6.133  fett. 

Thedetailsoftherevetment  and  the  method  oftte  construction  are  the  aameasthar 
Bdopt«d  for  the  protection  o(  Qnindaro  Bend  in  ISt5,  descrioed  in  the  report  of  (vjt  sa- 
lon's operations. 

From  A  to  B  (see  map)  the  mattress  coDstracted  extends  to  the  top  of  tbe  hank  ud 
has  a  total  average  width  of  W  feet,  the  bank  above  water  being  graded  on  a  slope  oTl 
vertical  to2j  horizontaL  From  B  to  C  themattre«i  wus  carried  to  within  '2j  feet  of  ibt 
t4>pof  tbe  bank,  and  has  a  total  width  ofVZT  feet,  the  hank  being  graded  t/i  a  slope  of: 
vertical  to  2)  borizonlsl.  From  C  to  D  the  mattress  extends  to  the  top  of  the  bank  *Bi 
has  a  totol  average  width  of  lOii  feet,  the  bank  being  graded  to  a  slope  of  1  vertical  toJ 
horitontal.  From  D  to  E,  the  top  of  the  baok  being  jnst  level  with  the  water,  no  bant 
mattress  was  woven,  but  a  mattress  64  feet  wide  was  sunk  with  the  intentiMi  to  c« 
•tmct  A  bank  mattress  as  soon  as  the  sommer  flood  sobeides. 

The  preliminaries  of  organizing  parties  and  procuring  construction  material  were  rot 
flcientlj  advanced  for  one  constrnction  party  to  commence  weaving  mattress  on  April 
25.  a  second  party  being  put  in  operation  on  May  10. 

I'arty  No.  1  commenwd  mattress  work  at  Aandpariy  No.  3, 1,500  feet  below  tbe  poin: 
reached  by  party  No.  1  at  tbe  time  the  former  party  ttegan  to  work.  The  junction  of 
the  two  sections  of  mattress  constracted  by  the  tno  parlieewas  effected  on  dnne  10,  tot 
tm  at  that  time  there  were  strong  indications  that  the  Jnne  rise  would  soon  iet  in,  aai 
the  river  bad  reached  so  high  a  stage  that  no  &voiable  point  for  commendng  a  Dew  n^ 
tion  of  mattress  coald  be  foQn<I  below  tbe  work  of  party  No.  S,  party  No.  1  was  &■ 
banded. 

The  mattress  work  was  carried  on  under  tbe  nsaal  diffienlties  incident  to  canyingcs 
work  during  a  high  stage  of  water. 

The  extent  of  mattress  constructed  in  East  Bottoms  amounts  to  6,700  linear  feet  (ii- 
clndiug  laps),  equal  to  720,400  square  feet 

The  total  area  of  upper  bank  mattrese  covered  with  stone  amounts  to  77,200  aqoai' 
feet,  leaving  an  area  estimated  at  239,000  square  feetstill  to  be  covered,  when  the  slagi 
of  the  water  permits  doing  so.  This  will  complete  tbe  revetment  as  far  as  the  mattie« 
has  been  tarried. 

It  is  expected  that  the  stone  work  for  all  the  bank  mattress  above  water  will  be  com- 
pleted during  the  month  of  Aogust. 
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Id  carrjing  on  the  gmdiag  of  the  bauk,  h^dmalic  gradera  Nm.  3  and  0  were  eca- 

AlLhoDgh  tho  grading  by  jet  was  not  curried  any  farther  ahead  of  the  mattress  work 
than  waa  abaolntely  neceaaary,  it  ot\en  happened  that  before  the  mattress  party  could 
reoc'b  the  portion  of  the  banli  graded  ahoiWl  the  toe  of  the  grade  was  washed  away  h? 
the  action  of  the  carreat,  which  action  woa  aggravated  by  the  water  from  the  j el.  This 
difOcattj  waa  overcome  b;  grading  only  about  balf-waj  down  the  bank  with  the  jet, 
washing  not  more  than  one- third  of  the  ezcavatod  material  into  the  river,  the  remainder 
being  left  ut  the  foot  of  the  slope  made  hy  the  jet,  and  anerwards  used  iu  completing  the 
slope  by  the  ose  oi' ahoTela,  bandies  of  brnah  being  olten  used  to  re-euforce  the  toe  belbre 
being  covered  by  the  mattreHS. 

So  data  of  value  relating  Ui  grading  conld  be  collected  on  account  of  its  not  being 
carried  on  continuooaly  lor  any  length  of  time. 

The  total  ijuantity  of  material  eitavated  amounted  W  3G,753  cubic  yards.  The  total 
coat  of  excavating,  including  service  of  graders,  labor  of  shoveling  and  repairing  toe  'of 
grade  with  brush,  fuel,  BUbsiatnuce,  etc,  amounted  to  J.2363  cents  per  cubic  yard. 


About  1,600  feet  above  the  lower  end  of  the  revetment  in  Upper  Kaw  Bend  the  top  of 
the  river-bank  is  several  feet  tinder  wat«r  daring  spring. floods.  Immediately  behind 
the  top  of  the  bank  there  is  a  depression  in  the  ground,  in  which,  from  last  spring's  flood, 
there  was  led  quite  a  quantity  of  water,  which,  having  no  surface  outlet,  and  the  ground 
being  pervious,  percolated  through  the  soil  and  ran  out  throagh  the  face  of  the  sloped 
bank,  washing  out  the  line  maCcrioJa  of  whi<!b  the  banks  are  here  composed.  This  ac- 
tion resulted  in  the  portion  of  the  mattress  covering  the  bank  being  Icit  unsupported 
and  in  its  breaking  down  under  the  weight  of  the  stone  covering. 

As  soon  ea  the  damage  was  discovered,  materials  were  gathered  and  a  party  set  to  woik 
to  moke  the  necessary  lepoiis,  vhich  weie  begOD  April  13. 
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TbcM  repftin  oooeiattii  in  repaying  abont  450  linear  feet  of  bank  and  wcaTing  m  Mit 
tnm,  cwTcnng  tbe  new  Blop«,  Mid  eiteuding  sboat  30  feet  inhi  Uie  etieun,  overl^FpinK 
tiw  old  nwtticB.  In  this  work  abont  23,000  aqiiare  feet  of  mmftrew  wm  worea  Md 
aboQt  0,000  aqture  feet  of  bank  mattm  eoTered  with  rock. 

To  pTSTent  a  recnnence  of  the  accideat,  a  box  drain  waa  constructed  to  lead  the  wata 
from  the  ahiagh  to  tbe  riTer. 

The  whole  coat  of  making  thcae  repaiia  amonoted  to  $907.91. 

COKBTKrcnoM  UATKBIAIS. 

n  the  work  this  spring  were  all  pracnred  b;  hind 
eroKE. 

With  a  view  to  pTocniing  itmie  by  hired  labor  for  tbisseMon's  work,  tbeblntboftk 
river  between  Farkvillo,  Uo.,  and  Wajne  Cily,  Mo.,  were  ezamiaed,  and  it  waa  haai 
that  saitable  qoarriee  ooiold  be  opened  at  Parkville,  Mo. ;  Qnindaro,  Kans. ;  and  WajK 
City,  Ho,  Aa  at  thai  time  it  appeared  donbtfnl  aa  to  whatAer  it  would  not  be  diSiiMilt 
if  not  impoesible,  for  a  aleamer  with  a  low  to  pan  throngh  tlie  Kanaaa  City  Bridge,  aod 
as  the  works  projected  for  the  snmmer'e  operacioiu  are  located  below  tbe  bridge,  it  vm 
Ihoaght  prefeiable  to  obtain  the  atone  at  Wayne  City,  Uo.,  which  ia  aitnated  abont  II 
milee  below  the  Kansas  City  Bndge, 

A  party  was  orgamzed  and  commeaced  preparations  for  qtuurying  on  April  5. 

The  &ce  of  the  qaarry,  beginning  at  ibe  bottom,  appears  as  follows,  vii:  21  feel4 
rock;  4  feet  of  totigh  bine  clay;  13}  feet  of  rock;  1  foot  of  clay;  SJ  feet  of  rock;  6  fcri 
ofsbale;  2  feet  of  day,  and  4  feet  of  snrlace  soil. 

In  opening  the  qoany  considerable  expense  had  to  be  inrnrred  in  stripping,  coBStmrt- 
ing  a  macadamited  tiMdway  from  tbe  qtuury  to  the  landing,  oonetriicting  landingB,  efc 

The  stone  procnrad  here  is  of  excellent  qnaliiy  and  ftr  snperior  t«  any  foraiahed  b 
this  work  in  Jbrtner  years,  but  exceedingly  toagh  and  hard  to  break  np,  and  tbe  stnp- 
ping  has  proTcd  difficalt  and  expensive. 

The  q  aarry  was  opened  so  as  to  give  a  total  hdght  of  rock  fitce  of  abont  43  feet,  will 
a  length  of  150  feet.  In  quarrying  this  height  of  face  abont  9,600  cnbic  yard*  of  strip- 
ping had  U>  be  removed,  which  ooosisMd  of  hard  shale,  tongh  bine  clay,  and  imperfat 

After  qnarrying  a  month  tbe  stripping  by  the  nanal  means  was  fbood  to  be  so  expea- 
BtTo,  that  it  was  decided  to  try  the  ose  of  a  vrater-jet,  en^lied  by  one  of  the  hydraulic 
graders  for  this  pnrpoee,  and  also  for  lengthening  the  &ceof  the  quarry,  to  enable  a  Iai^ 
force  to  work  and  increase  the  ontpot. 

Giader  No,  S  wan  sent  to  the  qoarry  Jnne  13,  and  a  lim  of  wronght-iron  pipe  laid  fi^ 
the  grader  at  the  river  bank  ap  the  bill  to  the  top  ledge  of  rock,  abont  ViO  feet  sbon 
tbe  river,  tbe  line  consisting  of  130  feet  of  S-inch  pipe,  BH  feet  of  5-inch  pipe,  and  fiiw 
300  to  400  feet  of  4-inch  pipe,  to  which  was  attached  three  35-firat  sections  of  4-iKl 
hose,  with  a  S-foot  play-pipe,  provided  with  a  1  j-inch  smooth  nonle.  As  the  grading- 
boat  is  Mmetiuee  exposed  to  waves  from  passing  steamers,  and  tbe  stage  of  Ihe  rivN-it 
this  season  is  cootiaoally  changing,  a  rigid  ooanection  between  the  river  end  ofibe  pipe- 
line and  tbe  pa mp -discbarge  could  not  m  naed.  Therefore  a  hinge,  permitting  a  limited 
amount  of  vertical  and  horizontal  motion  to  the  boat,  witbont  straining  the  pipe,  *M 
made  np  of  abort  sections  of  6-inch  pipe  with  ells  and  nipplcB,  was  set  np  between  It* 
two  points  mentioned  above,  which  arrangement  answered  the  desired  pnrpoM  satisbc- 

Tho  grader  first  employed  for  this  service  had  jnst  started  to  work,  when  a  ciad 
waa  foand  la  one  of  the  water-cylinders  of  the  pnmp.  As  there  was  a  probability  of 
this  crack  extending,  if  the  oae  of  the  pnmp  woe  continued  without  being  repsuretl, 
Ibis  grader  was  replaced  by  Grader  No.  9, 

On  account  of  the  river  wat«r  at  this  season  being  very  mnddy,  the  grader  boDn 
foamed  alter  steaming  several  hours  euoceeaively  and  could  not  Itarsish  the  iiiii  niisir 
steam  pressure  without  forcing  tbe  Sres.  Tbe  boiler  of  Qrader  No.  3  was,  thereTor^ 
coupled  up  with  that  of  Grader  No.  6. 

The  pump  on  Grader  No.  3,  roanufaotored  by  Gordon  &  Maxwell,  is  a  duplex,  fly- 
wheel, with  compound  steam  cylinders,  water  cylinders  10  Inebea  in  diameter  bj  \i 
inches  stroke,  and  bus  a  capacity  of  about  425  gallons  per  minute  at  tbe  speed  at  whick 
it  was  run  at  the  quarry;  that  ia,  2ti  to  27  revolutions  per  minnte. 

In  order  to  give  the  necessary  noiizle  preesnre  of  100  pounds,  a  pump  preaeore  oT  18f 
pounds  waa  required.  The  nozzle  pressure,  taken  at  the  hose  of  tbe  play-pipe,  vtiwi 
from  90  to  115  pounds,  but  waa  usually  100  pounds. 
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Tbe  etripping  by  the  jet  up  Ut  Jnna  30  amounted  to  1,200  cabic  yards  exeavated  fhim 
the  top  of  the  top  I«dge,  one-balf  being  Bbale  from  i  iuch  to  4  iiiches  thick,  one-eighth 
tonghcl&y,  and  tiiree-eightlissiirfacesoil,  fuU  of  rock  and  roots. 

Wblle  tbe  lifter  portion  of  this  material  was  carried  off  to  tbe  river,  the  tongh  And 
beaviec  poTlJouB  lodged  partly  in  the  qnan7-yard  and  partly  on  tbelower  ledges  of  rocl^ 
tbe  latter  part  being  alaoafterwardB  washed  down  into  the  yard  by  the  use  of  the  jet. 

The  eicsTBted  material  in  the  qnarry-yard,  amounting  to  2,500  cnbic  yards,  lies  in 
Tront  of  the  lowest  ledge  of  rock,  and  consists  uf  a  mixtnre  of  shale,  loose  rock,  and  clay, 
compacted  by  the  water,  and  will  have  toberemovedby  the  use  of  wheelbarrows,  carts, 
or  some  other  means,  as  it  has  been  found  impracticable  to  do  this  by  the  nse  df  the  jet 
on  acoannt  of  the  yard  not  having  snfficient  slope  for  that  purpose. 

Tbe  following  table  contains  tbe  data  of  the  six  days  daring  which  this  grader  was 
employed  prior  to  the  does  of  the  fiscal  year: 
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The  net  cost  of  this  stripping,  including  the  labor  and  subsistence  of  the  grading  crew, 
fuel,  eta,  but  eiclosive  of  laying  up  the  pipe  line  and  otber  preparations,  amounts  to 
11}  cents  per  cnbic  yard. 

There  still  remained,  on  JuneSO,  between  three  and  four  weeks'  work  for  the  grader 
at  tbeqnirry,  in  which  time  it  is  expecteltodoallthsstrippiajtbatcin  be  done  by  tbe 
p;roderlbr  the  present.  WheatbiswoTkiscomglotedtheqasrry  will  baveafaceof  about 
340  feet  ia  length,  which,  it  is  eitimated,  will  produce  ahant  33,033  cnbjeyardaof  stone. 

On  completing  the  work  by  the  graders,  two  steam-drills  will  be  put  to  work,  the 
boilere  for  which  have  boen  set  upon  t^ipofthe  bla£f  bicfc  of  the  qnarry  face. 

As  it  was  feared  that  the  use  of  the  muddy  river  water  would  injnre  the  steam  drills, 
a  pond  to  hold  a  two  months'  snpply  of  water  has  been  dng  on  top  of  the  blufif  behind 
the  boilers,  and  has  been  filled  by  the  grader. 

AAer  these  preparations  are  completed  and  sereial  minor  changes  made,  itis  expected  to 
ledace  tbe  cost  of  procnring  stone  materially.  The  total  quantity  of  stone  quarried 
amounta  to  6,000  cnbic  yard^,  the  cost  of  which,  including  labor,  snbaistence,  explo- 
sives, coat  of  qnany  privil^es,  and  proportionate  cost  of  stripping,  is  fl.lSJ  per  cubic 

Qnanying  was  suspended  on  Jane  27,  the  immediate  needs  of  the  leretment  in  East 

" "  ""   ""    --■■■--     ing  of  stone,  while  the  stripping  bj  " 

a  acoonnt  of  the  amonnt  of  wat^  it 


A  party  waasent  out  ta  procnie  brush  and  piles  on  April  12  and  a  second  party  on 
May  2. 

rnie  total  quantity  of  brash  ptoctued  amounted  to  6,023}  cords,  nearly  all  of  which 
had  to  be  transport^  a  distance  of  14  miles  np-stream. 

The  average  cost  of  brush  loaded  oa  barges,  inclnding  the  oost  of  10  centa  per  cord  on 
on  the  stump,  labor,  sabsistence,  and  wire  tor  bundling,  bat  not  the  cost  of  transporta- 
tion by  tow-boat,  amounted  to  $1.64227  per  cord. 

Tbeaveragecost  of  brush  porcord  this  season  is  about  4}  percent,  higher  than  it  was 
in  1885.  which  is  probably  owing  to  the  instability  of  the  labor  employed  this  season, 
which  has  had  the  effect  of  increasing  the  expense  of  the  work,  either  directly  or  indi- 
rectly, in  all  its  branches. 

From  an  inspection  of  the  brush  patohes  from  which  the  brash  for  the  work  of  1685 

was  obtained,  it  appears  thatbut  a  small  quantity  can  be  gotten  from  them  fbr  the  work 

to  be  done  this  season.    This  material  is  now  becoming  very  scarce  within  easy  towing 
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diatknceaf  the  work,  and  In  caiTTtog  od  operations  this  snmmts  and  All  moat  of  At 
bniab  will  have  to  be  bron^t  a  duUaoe  by  ii*eroraver  100  milts. 

If  the  present  ajstem  of  levetmeot  is  to  coutioae  to  be  used  bi  sBvcxal  ftaia,  at^ 
will  have  to  be  taken  to  pnaerre  the  pnseDt  bnish  patches,  as  otbMwise  tbe  bnsh  vil 
KndnallT  disappear  tbroDgh  depredations  or  roaming  cattle,  fires,  the  growth  of  eatt» 
wood,  overflows,  and  the  gronnd  being  pot  into  cultivation. 

ItvriUprobabljpraveameasaMofecanom;,  if  not  one  of  absolute  neccnitj,  to  An 
and  maintain  willow  plantations  to  enpply  this  material  lo  work  to  be  dooe  ia  tbe  fhtait 

CBAKOES  IX  THE  SI>'EB. 

Tbe  recent  snrvcy  of  the  river  fhim  tbe  head  of  Little  Platte  Bend  to  the  lows  lai 
ofShurp'sBendsbows  that  the  erosion  which  has  t^en  place  in  tbe  diOerent  beads  jac 
shown  in  the  following  table,  viz: 
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It  will  be  seen  &om  the  above  table  that  the  erosion  in  Little  Platte  Bend  has  b«a 
very  extensive  and  nnleea  steps  are  taken  to  prevent  its  continnance  tbere  is  flange, 
that  tbroQKh  the  wearing  away  of  the  penio-siila  at  the  foot  of  Little  Platto  Send  lit 
left  bank  of  Parkville  Bend  will  be  exposed  to  the  direct  impact  of  tbe  stream  and  cn- 
aeqaent  erceion,  which  woatd  probably  resalt  in  each  ctunges  in  the  retjimen  of  th 
river  as  wonld  make  the  revetment  at  Quindoro,  if  not  also  timt  at  Raw  Bend,  obcImS' 

The  moet  remarkable  and  extensive  chanRe  on  the  reach  ia  the  washing  away  of  PeS 
Island,  embracing  abont  25  acres  of  land,  slightly  above  ordinary  overflow.  In  Febroai;. 
IfiSa,  as  has  been  described  in  thereport  for  that  year,  the  gorging  with  ice  of  what  me 
then  the  main  channel  of  the  Miasonri  River,  jnst  below  the  mouth  of  the  Eansas  BItk 
resulUd  in  the  formation  of  an  additional  channel  north  of  Fcst  Island,  the  twocfaann^ 
nniting  below  tbo  Kansas  City  brid^a  On  tbe  coming  of  the  spring  rise  of  1387  the  norti 
channel  began  to  change  ita  course,  croasinj;  diagonally  from  tbe  point  opposite  Wju- 
dotle,  Kans.,  and  joining  the  old  channel  above  the  bridge,  thereby  eroding  Uie  Iowa 
end  of  Pest  Island  nntil  the  whole  island  was  destroyed. 

Tbe  fiitai  effect  of  this  chan^^o  can  not  be  deflnitely  detenuined  until  tlie  high  wate 
snbsides,  bat  it  is  probable  that  the  bank  in  front  of  Harlem,  Mo.,  will  now  be  attacked 
by  the  stream. 

In  conducting  the  operations  I  have  been  assisted  In  tbe  field  by  Aasistont  B.  H.  BacM. 
in  charge  of  plant  repairs  and  rouatrnction  work,  and  by  Assistant  A.  H.  Webor,  it 
charge  of  surveys  and  conatmclion  work,  and  in  the  office  by  Mr.  E.  F.  Hermaana,  ■!! 
of  which  gentlemen  have  rendered  valuable  service. 

I  have  the  honor  to  bo,  very  lespectfnllj,  yoor  obedient  servant, 

Sam' I,  H.  Yonqb, 

Division  Eitgiiuer. 

Lieut.  Col.  Charles  R.  Suteb, 

Corpt  af  Engi-aem,  U.  8.  A., 

Pretident  MittouH  Sioer  Oomnsitsion. 


y  Google 


APPENDIX   ZZ — BEPOBT  OF  MIS80UEI  EIVEB  COMMISSION-.    3107 


BBFOBT  or  UB.  S.  WAT£SS  FOX,  ASSIBTAKT 

Saint  Joseph,  Mo.,  Juls  18, 1B87. 

CoiMSEL:  I  luvs  the  faoDor  tosnbmitthe  following  report  of  the  operatioDS  nnderm; 
tiars^  on  tho  Saint  Jceeph  divisioii  of  Miseonri  lUver  daring  the  fiscal  jear  ended  Jnne 
O,   1887: 

I[&  nccordttnce  with  yoarinatmctioDBoT  Jane  14, 1886,  Isabmitted  to  yon  noderdate 
f  Jaij  16, 1686,  a  report  of  the  opeiationa  under  my  charge  from  Jnly  1,  1885,  to  May 
tl,  1886. 

From  the  latter  date  until  November  5, 1886,  the  period  durinii  which  operations  were 
»Dd.uct^  under  thedirectionof  Miy.  W.  R,  Livenoore,  Corps  of  Engineers,  U.  E  Army, 
.he  %V0Tk  was  confined  to  the  nsoal  office  dntica,  repairs,  and  care  of  plant,  viz: 

Under  iuatractioiia  from  Major  Livermore,  received  An'^nst  II,  the  following  pieces 
were  thoronf^Iy  repaired  and  hmnchett,  v[z:  Steamers  Sofrina,  Thetit,  tiad  Doris,  Qaar- 
Ler-boata  Nob.  londS;  Obargea,25  by  lOOfeet;  8  baizes,  16  by  64  feet;  1  mattress-boat, 
ind  1  deiTick-barge. 

Uader  instmctiona  of  November  5  the  entire  fleet  was  palled  out  of  the  river,  with  the 
exception  of  two  old  balls  tliat  wore  worthless.  The  latter  were  snbseqoently  snnk  by 
Qoaling  ice. 

SPECIAL  BUETBY, 

In  accordance  with  instmctions,  dated  December  11,  18S6,  a  sarvey  was  made  of  the 
river  fh>m  the  bridge  at  Saint  Joseph  to  the  head  of  McQueen's  Bend.  TVith  the  excep- 
tion of  two  (riongalation  stations  at  tbe  eastern  and  western  approaches  to  the  bridge, 
none  of  tbe  points  of  the  1832  sarrey  conld  be  fonnd.  It  was  therefore  necessary  to  ea- 
tabliah  n  chain  of  blank  triangles  from  the  bridge  to  Geary  City.  Field  work  was  com- 
pleted December  29,  1386.  A  report  of  the  survey  and  a  map  to  a  scale  of  l"^2,00iy, 
sbovring  also  tbe  sbore-Unea  as  surveyed  in  1862,  was  sabmitted  nnder  date  Fennsiy 
12,  1887,  with  a  project  and  estimates  of  cost  of  construction  of  works  not  previonsly 
projected  and  deemed  necessary  to  complete  the  improvement  of  the  river  in  tbe  vicinity 
of  Saint  Joseph. 

Under  date  of  Febmary  10,  1837,  I  sabmitted  a  pn^ect  with  estimates  of  cost  and 
qnantities  of  material  required  for  tbe  expenditure  of  $50,000 — the  balance  then  avail- 
able for  field  work  on  the  Saint  Joseph  division.  This  prqject,  which  was  approved, 
coDtemplated  the  extension  of  the  Bon  Ton  revetment  6,000  feet  down-stream,  and  the 
distribation  of  3,000  cable  yard^  of  broken  rock  on  the  Glwood  revetment  Both  of 
tbeee  works  were  included  in  the  original  project. 

Complying  with  the  instroctiona  coutaincd  in  your  letter,  dated  March  11,  1887,  tbe 
following  pieces  were  repaired  and  launched,  viz:  2  quarter-boats,  Nos.  1  and  5;  9 
barRee,  25  by  100  feet;  8  barges,  16  by  6-1  feet. 

Tbis  fleet  woa  increased  by  the  following  pieces,  transferred  from  the  Kansas  City 
division,  and  delivered  in  two  tows  by  the  U.  S.  Steamer  Alert;  the  latter  being  also 
assigned  to  this  work  for  servicodnring  the  active  seBson,  viz:  1  hydraulic  grader  No.  7; 
2  mattress  boats;  6  barges,  25  by  100  feeL 

One  of  tbe  25  by  lOO  feet  barges  was  converted  into  a  qnarter-boat  for  the  nse  of  the 
brash  par^  during  the  season  by  the  erection  on  it  of  a  light  temporary  cabin.  The 
steamer  Alert  arrived  with  its  first  tow  April  14,  and  with  its  second  on  April  25- 


Bmab  catting  began  April  14,  and  was  continued  without  interraption,  except  on  ac- 
connt  of  rain,  until  finally  suspended  Jane  13;  3,628.05  cords  were  delivered  at  a  cost 
of  SI.  66  per  cord  on  barges. 

The  nnnsnally  large  percentage  of  dead  and  worm-eaten  brush  fonnd  this  season  was 
probably  dne  to  the  drought  of  last  year,  and  is  largely  the-  cause  of  the  increased  cost 
of  cutting. 

Average  banl  1.14  miles;  average  tow  7  miles  down-stream. 


Instructions  having  been  recetvcd  that  lock  would  be  procDced  by  hired  labor  a  qoainr 
was  opened  April  14,  and  has  been  operated  withoutlntermptlon:  9,617.33  cnbic  yar& 
bad  been  delivered  on  barges  to  Jnne  30,  atacost  of  $0,788  per  cnbicyu^ 
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The  quarry  pnaaDt«d»  laoeof  liiiiesbiaD47S  feet  in  length,  utd  20  leet  higli. 

The  hanl  by  wagoos  la  800  feet    Tho  tow  10  mUea  dowii-«tresm. 

The  Btripping  was  quite  heavy  and,  as  it  was  oeocMkrilj  done  by  hand,  makes  >  largt 
item  in  the  coat  of  the  rock. 

The  drilling  was  done  by  band.  Various  explosives  were  oaed,  bat  tbe  huge  m^fOfitf 
of  the  blasta  were  mode  with  Da  Font's  F.  F.  F.  black  blsating  powder,  wl^fa  aecacd 
luoel  effective. 

HYDKAULIC  OKADIKO. 

Grading  began  April  33,  with  Hydrflblie  Grader  Ko.  7,  and  waa  oraitinaed  antil  fisal 
aaspenuon,  Jane  14:  4,165  Uneal  feet  of  bank  were  graded,  involving  tbe  tetnoral  M 
5l,*.!-lj)  cabic  yards  of  earth,  at  an  average  cost  of  .0248  cents  per  cnbic  yard.  As  far  don 
as  the  Ilorse-sboe  slongb  the  bank  was  of  average  composition,  and  the  coat  of  that  por- 
tion of  the  work  was  remarkably  low,  being  bat  $0.0105  per  cubic  yard.  Frvmlbe 
alongh  down,  however,  the  matt^rial  was  so  fine  and  unstable  that  it  was  cmly  with  the 
greatest  care  that  a  grade  coold  be  obtained  and  hand  grading  had  to  be  reaorted  to  fit- 
qaeatly. 

The  gnAe  woald  aometimea  cave  in  for  considerable  distance  before  Mid  after  it  had 
'  been  completed,  and  even  after  the  mattreas  had  been  laid  on  it.  On  tliia  accoont  and 
oni  inability  to  keep  the  two  mattress  parties  supplied  with  meD,(N)e  of  Uie  in«ttn» 
boats  was  dropped  oq  Jnoe  3.  From  that  tame  on  the  grader  was  employed  bat  a  fra 
boors  each  day  or  enoo^h  to  barely  keep  oat  of  the  way  of  the  mat  boat.  The  gradci 
wu  provided  with  a  Knowles  compoaud  condeDsiog  daplex  pamp,  Ibe  wat«r  ^nagea 
being  10  inches  in  diameter. 

The  following  table  shows  the  amoant  and  cost  of  work  done  each  day: 

CW  exAt&tl  qfhgdTatdit  grading. 
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MATT&GSS.    ' 

"Weavinft  was  b^jnn  April  2o,  and  continned  until  June  17,  when  the  force  was  rednced 
to  a  few  men  necessary  to  do  some  repair  i^orfc. 

Four  thooaand  six  faondred  and  ninety-six  and  foar-tcnths  Haeal  feet,  or  586:105 
aqoarefeet,  of  mattresH  were  woven,  protectiag  4,153  lioear  feet  of  bonk. 

The  several  itemsof  cost  are  shown  in  thecosteihibit.  With  yonrapproval  the  cable 
Bystem  was  modlGed  as  follows,  viz : 

Xbe  longitadinal  syal«m  consisted  of  a  single  three-foartha  inch  cable  in  the  ODt«i 
selvaRe  edge,  and  T  seta  of  doable  three^ighth  inch  cables,  spaced  6,  10,  15, 15,  15,  IS, 
and  15  feetapart,  respectively,  b^inning  at  tbe  outer  edge.  The tiansveise system  con- 
sisted of  single  three-fonrths  inch  cables,  spaced  50  feet  apart,  and  sets  of  two  tbree- 
eigbthainch  cables,  spaced  10}  feetapart.  Oneof  eacb  set  of  the  longitadinal  cables  led 
oDt  on  the  bottom  of  the  mat,  the  other  led  to  the  mat  from  a  palley  fixed  about  10  feet 
above  thenpperendsof  the  ways;oneof  eachsetot  the  transveise  cables  wu  laid  on  top 
of  the  brash  jast;  in  the  rear  of  the  weavers,  the  other  passed  entirely  nnder  the  mat 
and  directly  beneath  the  former. 

At  the  points  where  the  transveise  cables  crossed  the  longitudinals  the  latter  were 
pin-twisted  together,  then  the  transverse,  if  a  three-fonrths  inch  cable,  was. passed  on  its 
tvoy  ashore  throngh  the  eyes  thns  formed ;  when  the  transveise  were  two  three-eighths 
inch  cables  the  npper  one  passed  throngh  the  eyes  on  its  wny  to  the  bank,  and  after  both 
'were  made  fast  ashore  to  a  deadman,  the  twonercpin-tniHtedtogctheron  tJie  stream  side 
of  encblongUndinal,  beginning  ashore  and  working  ont  to  the  set  vage  cable,  to  which  allot 
the  transverse  cables  were  mode  fast  as  nsnnl.  Themattresawosthns  blocked  ontiurect- 
angtes,  two  of  whose  sides  were  constant,  i.  «.,  16}  feet,  and  the  other  sides  varyingbom 
S  feet  to  15  feet.  It  wonld  be  next  to  impossible  for  a  rent  in  the  mat  to  extend  beyond 
tbe  limits  of  the  block  in  which  it  was  made.  This  was  amply  illnstrated.  Daring  the 
June  rise  tbe  mat  which  was  snnk  (o  tbe  upper  gnnwale  of  tbe  mattress-boat, was  snb- 
jected,  while  being  snnk,  to  a  very  swill  cnrrcnt.  The  drift  wonld  occasionally  force  ita 
-way  throngh  at  a  thin  spot,  bnt  in  no  case  did  the  tear  extend  beyond  the  next  trans- 
verse below.  In  pievions  conatrnctions  snch  an  occnrrence  was  a  very  scrions  matter; 
the  rent  or  hole  wonld  invariahly  enlarge,  and  frequently  to  such  an  extent  and  so  rap- 
idly as  to  make  it  necessary  to  drop  the  mat  and  takeanewstart,  lapping  well  above  the 
tear.  Owing  to  tbe  character  of  the  bank  as  mentioned  above,  the  mattress  was  woven 
annsually  thick  and  close  in  the  throat,  f.  e.,  from  near  low- water  line  to  mid  stage,  and 
as  a  still  further  precaution  against  eddy  or  wavo  action,  this  portion  of  the  mat  was 
covered  with  small  rock.  On  tbe  same  acconnt  the  aroonnt  of  rock  placed  on  the  mat 
will  be  somewhat  heavier  than  nsnal,  namely,  about  2.4  cubic  yards  to  the  lineal  foot. 
In  acEordance  with  your  instructions  of  June  13,  the  waysand  boat-yard  wererepoired, 
and  tbo  fallowing  pieces  pnlled  ont  of  the  river  :  2  barges  16-J-64  feet;  2  mat-boats, 
Koo.  3  and  5;  1  quarter-boat,  No.  1;  1  hydraulic  grader.  No.  7.  There  remain  in  the 
river  Jaly  1.  Quarter-boat  No.  5;  6  barges,  16-)-64  feet,  andlS  barges25-}-100  feet.  Of 
these  the  0  small  barges  are  to  he  pnlted  out  as  soon  as  possible. 

Qnarterboat  No.  5  will  not  be  pulled  out  nntil  after  the. operations  at  the  qnariy  ai« 
Qnished. 

As  soon  as  the  repairs  to  the  Elwood  revetment  are  complet«d,  the  remainder  of  the 
fleet,  consisting  of  IS  barges  25-]-100  feet,  and  tbe  steamer  JInt  will  be  tranaferred  to  the 
Kansas  City  division. 

Bon  Ton  revetment. — Final  coal  exhibit  tn  detail  to  June  30,  1887. 


y  Google 


3110     REPORT  OF  THE  CHIEF  OF   BXOINBEES,  U.  S.  ABUT. 

S»n  Ihn  Kvetmenl.—.Fiiuii  <!ott  exkibU  in  delaU  to  Ja»t  30,  1S3T— CoaliDoad. 
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Thei«  remaioa  to  be  placed  on  the  tnattreaa  abonb  450  cable  yards  of  rock,  wbich  *i 
add  aboDt  14  cents  per  liDeal  foot  to  the  0O3ta3  given  in  the  above  exhibit,  makii^tli 
total  cost  of  the  revotment  completed  (7,015  per  lineal  foot^exclasiveoradministntiaail 

repairs  to,  aad  care  of  plant.  ■ 

Tliefoct  that  the  ciMt  of  this  season's  work  hns  exceeded  in  CTeTyitem  (beatira*tMl 
cost,  has  been  accono ted  for  in  part  above,  but  thecbiefcansemnst  beattribnted  tolhV 
almost  unprecedented  demand  for  labor  thronghoat  the  coantrj.  This  Tesnlled  V^ 
only  in  a  lai^  increase  of  wagefl,  bnt  made  imponible  that  thon>ngh  orgaoiatioD  » 
essential  to  effective  and  economic  construction.  Attracted  by  rumors  or  sedoctite  it 
vertisemenls  of  tai^er  pay  and  less  work,  or  actaatcd  by  a  Bohemian  rcsileamcss.  tbi 
men  wonld  qnit  the  work  before  they  had  become  skillwl  in  their  dnties.  Uencs  \ti 
cbiefof  a  constmction  party,  t>e8ldes  being  continnally  handicapped  by  "f;reen  hands," 
could  never  tell  in  advance  of  a  day's  work  how  many  men  he  wonld  have. 

With  the  completion  of  the  repairs  to  the  Elwood  revetment  this  month  tbe  haie 
available  for  Qeld  work  on  the  Saint  Joseph  division  will  have  l>eeii  exhanated  and  <^ 
entions  will  be  stuipended. 
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Then  will  then  remain  of  the  iiuprovemeoU  projected  by  tha  Commission  the  follow- 
ing, Tiz: 

In  Bon  Ton  Bend: 

Revetment  (extension  down  st,ream),  1,843  feet,  at  $6.35.. $11,686.70 

In  El  wood  Bend: 

Ke¥etmeDt(eitenaionnps,tream),  11,4(HJ  feet.at  $a35 72,390,00 

Add  for  adminiat ration,  care,  and  repairs  to  plant,  new  plant,  BUtvejs, 
and  contingenciea , - ■-- 15,913.30 

Amonnt  neceaeary  for  completion  of  approved  project 100, 000.  Ou 

All  of  thia  amoant  conld  be  expended  in  one  year. 

I  am,  colonel,  with  great  respect,  yoor  obedient  servant, 

S.  Watebb  Fox, 
Anistant  Engineer. 
Lient  CoL  Charles  R,  Sutke, 

Corpt  of  Engintrrt,  U.  S.  A., 

PraidetU  Sluaouri  Eiixr  Commisaion. 


Appendix  C. 
bkpokt  of  seceetary  on  special  bueveys. 

Saint  Louis,  Mo.,  June  30,  18S7. 

Bib;  By  the  river  and  harbor  bill  approved  AngastS,  1836,  appropriation  was  made 
for  the  MissoDri  River,  "  continning  improvement,  including  oeceeeary  work  at  Omaha, 
Atchison,  Saint  Joseph,  Fort  Leavenworth  Reservation,  Arrow  Rock,  Kansas  City,  PCitta- 
mouth,  Erownville,  and  Nebraska  City."     •    *    * 

By  reaolation  of  the  Commission,  at  its  meeting  Angnst  26,  1686,  an  allotment  of 
S10,U00wasrecommend«l  for  "secaring  data  necessary  lor  preparing  the  plans  and  esti- 
mates for  necessary  work"  at  each  of  the  above  mentioned  places. 

Said  allotment  was  approved  by  the  lion.  Secretary  of  War,  October  28,  1886. 

ThesnTveys  at  Omaha,  Plaltsmouth.  Nebraska  City,  Erownville,  and  Arrow  Kock  were 
made  b;  a  party  in  charge  of  Assistant  Engineer  W.  Kiersted,  jr.  They  began  field- 
work  November  15,  188U,  and  finished  January  21,  1887.  It  was  afterwards  Ibnnd  nec- 
eeaaij  to  extend  the  snrvey  made  at  Plattsmouth  farther  np.Btream ;  this  was  done  dor- 
ing  the  latter  part  of  May,  1H87. 

The  surveys  at  Atchison  and  Fort  I..eavenworUi  were  made  by  a  party  under  Assist- 
ant Engineer  G.  T.  Nelles.  They  began  field-work  November  25,  1886,  and  finished 
before  the  end  of  Jannary,  1887. 

The  sarveya  at  Saint  Joseph  and  Kansas  City  were  made  nnder  the  direction  of  the 
respective  division  engineers  in  charge,  ti.  W.  Fox  and  S.  H.  Yonge. 

All  the  maps  have  been  plotted  to  a  scale  of  2,0U0  feet  to  1  inch.  They  show  shore- 
lines and  bars  of  the  latest  surveys — shore  lines  of  sarveys  of  1879  and  1882,  and  areas 
of  cats  in  acres. 

In  the  suggestions  made  in  this  report  for  works,  protection  of  banks  has  been  kept  in 
view  rather  than  improvement  of  navigation,  becanse  it  is  rarely  possible  to  perlect  a 
plan  toe  the  amelioration  of  the  river  at  one  locality  by  studying  the  conditions  at  that 
place  alone.  At  the  same  time  an  attempt  has  been  made  to  have  the  work  suggested 
anch  as  would  he  of  valne  in  improving  the  navigation. 

In  making  np  the  estimatce,  the  cost  of  revetment  has  been  placed  at  $10  per  linear 
foot,  basing  upon  past  experience  on  the  Missouri  River.  Thisisfora  width  of  130leet, 
which  would  probably  not  have  to  be  exceeded. 

The  estimates  for  pile  and  mat  dikee  are  hosed  on  close  calculations,  compared  with 
tbecost  of  theonehnilt  this  season  at  East  Bottoms,  Kansas  City.  The  cost  is  placed  at 
$3  per  linear  foot. 

The  form  of  dike  suggested  is  a  doable  row  of  pilee,  driven  about  20  feet  and  spaced 
10  feet  apart  each  way.  A  longitndlnat  waling,  about  6  by  8  inchea,  is  to  be  placed 
along  the  top  of  each  row  and  spiked  and  wired  in  place;  cap-sills  are  spiked  and  wired 
oo  top  of  each  two  piles  in  the  direction  of  the  current.  UndMneath  and  parallel  to 
the  cap-sills  are  to  bo  tiesof  wire  cable,  fastened  just  above  the  river-bed  to  the  np-stream 
pile,  and  to  the  lop  of  the  down-stream  pile  directly  heljind.  This  tie  is  drawn  tight 
By  a  rack-stick.     Thedesign  is  practically  that  given  in  Annual  Report  Mississippi  River 
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ComminioD,  1H83,  pa^  177.  Top  of  dike  to  be  aboat  5  feet  above  low  water,  bo  ai  la 
allow  drilt  of  bigb  water  to  paai  antirelj  over  it.  A  aectiim  would  be  nmjlar  to  tbe 
following  figure: 


1  \m 

%tekriU>k. 

a 

Pms 

^ 

- 

lUiMf-rb^ 

\. 

On  tbe  ap-«tream  «de  of  tbe  dike  ia  to  be  sospeDded  by  wire  cable  a  contiaaaiif 
woven  mat,  30  to  50  feet  wide,  made  with  tbe  donble  cross  cables  used  thia  seMoo  ■> 
Saint  Joaeph  and  with  two  eelTai^  edges.  Ooteredgeof  mat  resting  on  river-bed  M 
be  weighted  with  ripnp. 

In  MtJmatiDg  tbe  coat  of  plant  a  unit  outfit  has  been  tokeD,  viE,tl]at  for  onepartfti 
pnt  in  about  10,000  lineal  feet  of  revetment  in  an  ordioarj  working  season.  At  sodu 
places,  Onulia  for  example,  Mvetal  anch  outfita  conld  be  worked  to  advantage  simalb' 
neonslj.     This  outfit  is: 

„„.,,„,.  f  35  by  100  feet,  att4,500  or.-.. __  18,009 

2'^t-'«'t"|l6by40reet,at$4,6oO. or„  S,m 

14  bargee,  36  by  100  feet,  at  12,000 - S8,0iw 

4baT^  tenders,  16  by  64  feet,  atjl,800 - -- 1,V» 

2  bydianlic  graders,  at  tlO,000.-- _ —  20,  WO 

3qoaTtar-baatB,100meneach,  Btf4,O0O - 12,»» 

1  tow-boat.-., 30,000 

Total »5,a09 

or96,aoo 

FOB  A  PILK  AND  MAT  DIKE  PABTY.  , 

1  mat-boat,  abont  16  by  64  feet,  at  $4,000 .'. W.OM 

lOborgea,  abontl6by64feet,at$1.800 - 18,000 

3  qDan«r-boatfl,  60  men  eacb,  att2,S00 - 7,500 

1  pile-ainker  with  tender,  complete,  at  $8,500 - 8,500 

1  tow-boat,  at  $20,000.. 20,000 

Total - - 58,0« 

A  few  notes  are  ^veu  oa  to  the  coudttioua  of  each  locality,  and  an  attempt  has  been 
made  to  place  the  whole  sabject  in  a  clear  and  concise  tabalar  fbnn. 

A  table  is  also  given  showing  the  relation  between  the  cost  of  work  suggested  at  tbe 
various  localities  and  the  vnlnes  of  land  subject  to  erosion.  The  values  of  land  gi'H> 
were  obtained  by  inquiries  it  each  locality. 
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OMAHA. 

EroBioD  is  goiog  od  actively  at  Tarbox  Point,  below  Florence ;  also  just  above  the 
northwest  dikes ;  also  od  the  left  bank  opposite  the  citj  of  Omaha ;  also  in  the  bend 
below  tbfl  UnloD  Pacific  Railroad  Bridge.  There  issaid  to  be  danger  ofa  cut-off  thioagh 
Florence  I^ke,  although,  aa  the  map  shows,  the  lake  was  smaller  in  1882  than  in  1BT9. 
Some  lepaiiB  are  needed  in  the  old  revetment  j  nst  above  the  city.  The  cot  jnst  below 
Ui«  citjr  is  detrimentiU  to  considerable  bnsinees  interests.  The  port  is  in  good  condition 
and  can  be  kept  so.  The  work  snggested  is: 
Bevetment: 

Kigbt  bonk,  Florence  to  "B" feet,.         19,000 

LellbMik,  "C"  to N.W.  dikes do.,  6,000 

Left  bank,  N.  W.  dikes  to  "X" do..  49,000 

Eight  bank,  below  dty _ do—  5,000 

Left  bonk  bend,  below  Union  Pacific  Bridge do  ..         15,000 

Bepaira  to  old  revetment do.-  600 

Total - do-         94,500 

CoBt,»tfIO  per  foot J..      {945,000 

Plwat  nqniicd,  3  unit  outfits,  at  |95,200 385,600 

Total - .-     1,230,600 

Amonnt  that  caa  be  profitably  expended  during  the  first  season,  being  cost 

ofplant  and  first  seaatnt's  work $600,600 

Tluee  seasons  required  to  complete  project. 

PLATI8SIOUTH. 

Tbe  river  here  has  changed  greatly  since  the  last  survey,  and  is  still  changing  rapidly. 
On  the  toDgneof  land  between  the  two  riveiaa  considerable  catting  (85acres)  took  place 
between  December,  1S86,  and  May,  1887.  It  seems  certain  that  this  point  of  land  will 
xoondiBappearentirely.  Thereis  considerable  catting  going  on  also  at  the  foot  of  Pacific 
Brad — nearly  70  acres  per  year  for  the  last  seven  years.  If  the  bank  in  this  bend  and  the 
tongue  of  land  between  the  rivera  were  revetted  and  held,  probably  the  bars  in  front  of 
tbe  towuwoald  be  cat  out  and  the  port  be  improved.  Thesebaisweieaboat4feetontot 
wmt«r  when  the  last  anrveys  were  made.  If  the  point  between  the  rivers  is  cat  ont,  the 
fill  in  the  npper  part  of  Pacific  Bendwill  probably  extend  down  to  the  foot;  theMissonri 
will  strike  Uie  right  Ixink  where  the  month  of  the  Flattenow  Isandbedeflectedogainst 
the  leit  bank  to  a  pointopposite  the  town  and  above  the  bars  now  obstrncting  tbe  port; 
Mid  even  if,  for  a  time,  the  bars  in  front  of  tbe  town  are  removed  by  these  changes,  anew 
bar  will  form  below  the  month  of  the  Platte,  which  will  probably  be  a  long  one,  i«aching 
down  along  the  town  Iront 

But  it  appears  that  the  river  will  again  asanme  much  the  same  condition  it  has  now, 
beconee  the  foot  of  the  bend  nest  above  Pacific  Bend  is  catting  rapidly  and  its  effect 
will  be  to  carry  the  contact  of  the  Miasoori  with  the  right  bank  ap  to  the  locality  of 
Fapillou  Creek,  The  point  of  land  between  the  two  rivers  woold  then  doubtless  form 
agidn,  the  lower  end  of  Pacific  Bend  would  begin  to  cat  oat  again,  and  the  state  of 
atfiun  would  be  similar  to  the  present  one. 

Rerebnent: 

Left  bank.  Pacific  Bend,  "F"  to  "G" ffeet..  13,500 

Bight  bank,point  between  rivers,  "C"  to  "D" ,. do..  13,500 

Left  bank,  bend  above  Pacific,  "K"to  "A" do..  12,000 

Total do..        39,000 

Co«t,  at  JIO  per  foot (390,000 

Plant  reqnlied,  Snoitontfits,  at  $95,200 285,600 

Total , 675,600 

Amoont  that  can  be  profitably  expended  dnring  the  first  season,  being  cost 

of  plant  and  first  season's  work 075,600 

One  season  reqaired  to  complete  project 

Dsilize!  by  Google 
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K  KGB  A  SKA   CI  TV. 

Afl  will  be  seen  b^the  map,  a  great  change  has  taken  place  here.  The  rirer  has  abas- 
doDed  the  chal«  on  the  left  bank  and  rollown  the  town  rcont,  a  bTOixble  ouiditioii  far 
the  port  or  the  towD.  Conai'lerahle  catling  has  taken  plaoe  below  the  town.  A  railnad 
bridge  is  to  be  bailt  at  the  town  in  the  near  Aiture,  and  the  plans  for  it  indnde  the  en- 
tire dotting  of  the  old  diannel,  now  the  cbnte  east  of  Nebratka  City  Island.  Aa  ttis 
plan,  irexecoted,  will  conAoe  the  riTer  to  its  present  channal,  no  work  near  the  townw 
snggested.  Below  the  town  the  following  work  is  neccosary  to  bold  tbe  banks: 
Revetment:  • 

Riljhtbonk,  "K"to"L" - fe<*.-        10, OM 

Leftbank,  "M"  to  "N" do.,        22,000 

Total.. do..         32,000 

Coat,  at  $10  per  foot J $320,  OM 

Plant  required,  three  unit  oatBts,  at|»5,SO0  -,, 283.  SOD 

Pile  and  mat  dike  t4>daaechnl«,  at  "K,"  at  head  of  proposed  revetmeDt,  5U0 

feet,  at(3perft>at 1,501) 

Plant  required,  one  nnit  party,  at  $56,000,  leaa  $30,000  for  tow-boat 38,000 

Total 645, 10» 

Amount  that  can  be  proBtably  expended  the  drat  season,  being  cost  of  plant 
and  flist  season's  work ..      645,109 

One  season  reqnired  to  complete  project. 

BBOWNTnXK. 

The  cat  below  the  town  is  tbe  one  that  probably  interferes  most  wiUi  the  comnmcEtl 
interests  of  the  place,  although  considerable  forming  land  in  the  vicinity  has  been  eroded 
since  the  last  survey.  The  catting  near  the  town  appears  to  be  due  to  change  in  &« 
angle  of  confluence  between  tbe  main  river  and  Sonora  Cbnte. 

As  ghowQ  by  the  map,  it  is  now  nearly  90  degrees.  This  has  had  the  effect  of  pndiiiig 
the  river  over  against  the  left  bank,  thns  cutting  that  bank  out.  This  action  has  moved 
the  point  of  impact  on  the  right  bank  down-stream  and  caased  the  erosion  there  shown. 
The  1879  shore  line  oppoeite  the  town  was  a  favorable  one,  and  as  a  means  of  restoring 
it  pile  and  mat  dikes  are  suggested,  to  be  built  from  the  point  "A"  down-stream,  it 
echelon,  about  1,000  feet  apart,  sbortesl  farthest  np-strcam  ;  longest  wilt  probablyDOl 
need  to  be  over  1,000  feet  long;  all  to  be  perpendicular  to  the  direction  of  the  cnrrenl 
and  similar  to  the  design  already  described. 

Therlght  bank  should  be  revetted  at  the  town  between  the  point8"F"mid  "0,"Biid 
the  head  of  this  work  may  need  lo  be  secnred  by  a  pile  and  mat  dike.  Cntting  »t 
Sonora  can  be  prevented  by  revetment  from  "C"  to  "B,"  and  this  involves  the  revrt- 
ment  of  the  ritcht  bank  on  tbe  head  of  Sonora  Island  in  order  to  hold  the  river  in  its 
present  channel. 

WOBK  SUaaKSTED. 


Revetment: 

Rightbonk,  "F-'to" 

Left  bank.  "C"  to  "Jj- — oo..       lu.uuu 

Right  bank,  "J"  to  "K,"  opposite  Sonora do—      10,000 

Total  revetment do..      43,000 

Cost,  at  $10  per  foot- - ...$450,000 

CosI  dikes,  at  S3  per  foot 10,500 

Plant  required,  1  nn it  dike  party 58,000 

2  unit  revetment  parties,  at  $93,200 190,40) 

Total - _ TOa^BOO 

Amount  that  can  be  profitably  expended  the  first  season,  being  cost  of  plant 

tuid  of  first  season's  work ITS,  650 

Two  seasons  reqnired  to  complete  project 
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BAIST  JOSKPn. 

The  lost  inrvej  shows  seriooa  eraaion  belon  the  bridgs — about  190  acres  in  five;eare. 
Tbe  danger  of  cnt-ofT  tbroagh  Lake  Contrary,  feared  by  citizens  of  this  localitj,  is  not 
regftrded  aa  at  all  serioas.  But  protection  of  the  caving  bank  wonld  be  of  great  vatae 
to  Uie  commerciat  iateresta  of  this  city  and  section  ofcountry.  Protection  work  is  also 
neoded  inElwood  Bend,  between  the  points  marked  "A" and  "B"  on  the  map.  To  hold 
th«  work  already  done  on  this  reach,  the  bonk  shonld  be  revetted  fh>m  the  bead  of  tbe 
old  tcvetment  "0"  to  "P"  at  Belmont;  and  to  complete  tbe  protection  of  tbe  banks  at 
Ibis  point,  revetment  is  also  needed  from  tbe  point  ''D"  on  tbe  nup,  down-atraom  to  a 
point  near  "E"  (or  "E',"  if  tite  rivec  shonid  letnm  to  its  old  bed). 

WOBE  SUGaKSTKD. 

Bevetment: 

Eight  bank,  "0"  to"P" feet..  11,400 

Rightbauk,  "A"  to  "B" ...do.-  4,&00 

Left  bank,  bridge  to  "C" - - do..  21,700 

Rightbank,  "D"t«"E"..- do..  12,500 

Total do-       60.100 

Cost,  at  $10  per  foot $501,000 

Plant  required— two  noit  parties,  at$95,200 190,400 

Total 691,400 

Amoant  that  can  be  profitably  expended  first  seaaon  (being  cost  of  plant 

and  of  first  season's  work) 530,100 

Two  seoaoos  required  to  complet«  project. 


Tbe  chute  throagh  McQueen's  Bend  la  a  low-wnter  one.  During  high  water  the  inoin 
channel  ia  along  the  eastem  shore  of  Atcbisoa  Island,  KIcQaeen's  Bend  being  at  that 
time  moreor  teas  silted  up.  Cutting  in  McQueen's  Bend  occurs  only  at  a  low.water  stage. 
Below  McQueen's  Bend  the  bunk  cuts  rapidly  at  high  water,  but  very  little  as  soon  as 
the  river  geta  down  to  an  average  eti^e.  "niere  is  possibility  of  a  future  cot-off  from 
Bnahville  Bend  into  McQueen's  Bend. 

WOKE  SUOOBSTBD. 

Pile  and  mat  dikes  across  head  of  McQueen's  Bend  Chute feet..        3, 000 

Revetment: 

Left  bank,  dikes  to  Chicago  and  Alton  Railroad  Bridge ..do..      27,000 

Led  bank,  Ruahville  Bend do.,      25,000 

Totol _ _ do..      52,000 

Revetment  cost,  at  $10  per  foot _ „ $S20, 000 

DikM,  at  $3  per  foot 0,000 

Plant  required: 

1  nnitdike  party,  at  $58,000 _ 58.000 

2  anit  revetment  parties,  at  $95,200 190,400 

Totol 777,400 

Tbe  Cbio^  and  Alton  Railroad  Bridge  aa  it  stands  is  not  perpendicular  to  the  direction 
of  the  current.    Tbe  works  suggested  would  be  likely  to  cut  aff  the  foot  of  Atchison 
Island  to  some  extent  and  improve  the  passage  for  boats. 
Amonnt  that  can  be  profitably  expended  first  season,  being  coet  of  plantand 

of  fint  season's  work $512,900 

Tiro  seasons  required  to  finish  pn^ect. 
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FOBT   LEAVKNWOBTH. 

ThiabUMBKHtdifflcoltof  the  localitMBttDderoHHtdentioDtodesl  with.     Thepcind- 
pal  tnmble  ia  iritb  Ekkapoo  Slon^     Aboat  75  per  oent.  of  the  liva  puMS  throng  il 
with  gTMtT«)oelt;,  and  th«  depth  banorosL    The  ri^t  bank  ia  cntttiw  i^idlj.    A; 
it  ia  practically  oaelcaa  to  attempt  IbiciQg  the  liTcr  directly,  it  is  diffieolt  to  pn>p«e  i 
sore  remedy  for  thia  case  aa  matlea  now  an.    Bboald  the  alongh  cut  ont  wider,  its  right 
bank  conid  be  revetted  and  held,  «  difficult,  if  not  impoanUe,  matter  with  tbe  pnamt 
deep  and  swift  cnmst.     Aa  the  mattor  atanda  the  only  work  that  can  be  eatamated  oi    i 
b  revetment  of  Kickapoo  Sloogh,  aboat  15,000  feet,  and  to  complrte  the  woA  id  thn    i 
locality  and  hold  the  riTer  as  it  is,  18,000  feet  of  TSTOtment  in  Bee  Creek  Bend,  to  pfD-    ' 
tect  the  eaatcrn  ^proaeh  to  the  Chicago,  Bock  Island  and  Psdfle  Bailroad  Bridge. 

WORK  SCOOBTCD. 

Bereiment: 

Riditbank,  Kick^MM  Slongh 

LeAbuk,  Bee  Creek  Bend 


Total «ie,GM 

Amonnt  that  can  be  profitably  expended  fintaeaaon,  beingooetof  plant  and  of 

firat  season's  w<Hk fil8,6CB 

One  aeaaon  required  to  complete  prqject. 

KAirsAS  cnr. 


Revetment: 

Right  bank,  Litde  Platte  Bend -feet-  15,006 

Left  bank,  Parkrille  Bend _ - do...  13,000 

Left  bank.  Kaw  Bend  Bar do...  7,  WO 

Right  bank,  Wyandotte  ftwit do. . .  3, 500 

Left  bank,  Harlem  &ont — ,do...  8,009 


4fi,500 


Total - _ 657,400    ; 

Amount  that  can  be  profiUbly  expended  the  first  ooHon 234,900    ' 

Two  seOBODS  Teqoired  lo  oompleto  w(»k  pn^ected  above. 

AKBOW  BOCK. 

Comparison  of  the  shore-lines  of  1879, 1832,  and  1887  shows  the  nsoal  movement  dowB 
stream  of  bends  and  of  the  bats  opposite  their  lower  ends.  In  1879  revetment  of  tbt 
left  bank  in  Nigger  Bend  would  nndonbtedly  have  preserved  the  good  port  then  exit- 
ing. The  last  survey  shows  that  a  bar  has  begun  to  enooach  on  this  p<H^  altboagh  nol 
serionsly  as  yet  Work  snggtated: 
Revetment: 

Left  bank,  Nigger  Bend,  AtoB feet..    14,70* 


Total - 339,400 

Amoont  that  can  be  profitably  expended  tlie  first  seMon ..339,4(9 

One  seaaou  required  to  complete  work  aa  pny'ected  above. 
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Value  of  land,  probable  viarixt  price,  etc. 
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Work  iuffgaUd,  plant  Tequimt,  He. 


190. COD 
KD.COO 


I       I 


l«  by   M  ^on 

10  br  «    24.000 

leby  ( 
ISbf  I 
IS  by   ( 


nbylC 

isbric 


IS  by   St  I 
2S  by  100  I 


Plant  nqulicd. 


Nsbruk*  CJIy. 

Broimvillc 

Sain)  JoMph 

Rort  IrfSTeunorlh 

Kuuhh  City 

Arrow  Sock 


Plsiumouth 

NebrukkClty 

Brownvllle 

ttalnlJoHph 

AtohiWD 

Pon  LcKvenwoitb. 

Kanaw  CHw 

Arrow  Rook 


7as.M» 

tttIwo 


2,S^«U{    a.SM,«0|    I 


■Tow-boat  tat  exdnilve  ute  of  dike  party  omiUsd  Id  tbli  tt 


I    RIVER 

Ooxnmi  ssion 


1886 
fSSa 
1879. 


y  Google 


y  Google 


y  Google 


Google 


MIS 
BR01 

MissouT 


y  Google 


y  Google 


y  Google 


y  Google 


6 


I    I 


Digitized  by  CjOOQ  IC 


.yGqogle 


.fGcioi^le 


y  Google 


y  Google 


y  Google 


y  Google 


k^ 


Digitized  by  VjOO^ 


le 


9 


MAP 

OF  THE  . 

MISSOUBI  MVER 
ARROW  ROCK 

THE  MISSOURI  RIVER  COMMISSION 


^ 


D  to  B 

A    toC 


--    aw     " 


>y  Google 


y  Google 


y  Google 


y  Google 


y  Google 


y  Google 


fcPPJiNDIX   ZZ — BEPORT  OF  MISSOUBI   ElVEB  COMMISSION.    3119 

Appendix  D. 
kkpobt  of  secshtaby  on  obstruction  to  navigation  at  cauden,  missoubi. 
Saint  Louis,  Mo.,  June  30,  1BS7. 
Bib:  Id  accordance  nitb if "<Iution  of  the  CommiBsion  at  ilalast  meeting,  Ibave  the 
ODor  tOGQbinit  tbeibllowiDgieportOD  the  obstnictiou  to  uavigotioD  at  Camdeif,  Mo., 
eported  bj  Captain  Tilden  in  letter  of  Ma;  10,  1887; 

In  compan;  nitb  yonrself  I  visited  Camden  Maj  14,  1867,  on  tbe  eteamer  Wiltiam 
M«ae.  When  near  the  dike  conatracted  b;  the  Wabash  Uailroad  Company  there,  which 
orms  the  obatraction  referred  to,  the  steamer  Wyoming  was  coming  op  throDf^b  the  ob- 
tracted  chaanel.  She  had  failed  on  the  first  trial,  bat  succeeded  on  tbe  second.  An 
nspection  of  tbe  channel  at  tbe  dike  was  mode  by  Captain  Patteraon  in  a  skiff,  as  it  was 
lot  deemed  advisable  to  get  tbe  Slone  too  near  tbe  dike,  since  she  might  have  to  go  be- 
ow  it  aod  might  have  serious  dilBculty  in  getting  back.  It  was  reported  that  the  dike 
ms  continnons  from  tbe  left  bonk  across  the  channel  to  tho  bar  on  tbe  west  side.  A 
(ott  of  woste-weir  had  been  left  in  the  middle  for  the  pasaageot'  boats.  The  end  of  tbe 
iilce  on  the  bar  was  under  water.  The  velocity  of  tbe  water  over  the  waate-weir  was 
•etiolated  at  5  to  C  miles  per  honr,  and  there  was  a  sodden  dropof  BtolOinchesjust  at  the 
lower  edge.  Depth  of  water  on  upper  side  of  dike  was  over  10  feet,  bat  there  was  only 
4  feet  over  tbe  dike. 

I  called  on  the  railroad  foreman  in  charge  of  boilding  the  dike.  He  said  the  otyecb 
was  to  throw  the  river  overt^alnBt  tbe  light  bank  and  prevent  cotting  in  Camden  Bend, 
whiijiwasserioaslythreateniiigrailroad  property.  It  was  expected  that  tbe  dike  would 
be  finished  in  time  for  the  June  rise,  at  which  time  these  changes  were  expected  to  take 
place.  Ways  had  been  built  on  th*  bank,  Just  above  tbe  dike,  for  construction  of  the 
mats  used  in  its  constrnction.  These  mats  are  woven  of  willow  poles,  about  90  by  40 
feet  and  U  to  8  inches  thick.  When  two  ol  these  are  launched  they  are  floated  in  posi- 
tion, side  by  side,  lengthwise  of  tbe  stream,  and  sunk  with  riprap.  Successive  layers 
on  top  of  each  other  constitute  the  dike. 

In  order  to  determine  exactly  tbe  effect  of  this  obstruction,  a  survey  was  necessary. 
This  was  made  in  tbe  latter  part  of  May  and  first  of  June.  The  results  are  shown  on 
the  map  herewith.  Unfortunately  thesurvey  had  to  to  be  madeatahigh  stage  of  water, 
about  7  feet  above  low.  At  tbe  time  jf  the  inspection  above  mentioned,  tlie  bar  shown 
on  the  map,  as  it  existed  in  1B82,  bad  worn  away  somewhat,  and  its  upper  end,  on  which 
the  outer  end  of  the  dike  rested,  was  more  neatly  opposite  (be  line  of  tbe  dike.  At  the 
time  of  tbe  survey  this  bar  had  worn  away  much  more,  as  seen  by  tho  map,  and  the 
rivei  bad  followed  its  usual  courseof  cutting  around  the  end  of  the  dike  and  undermin- 
ing it.  Owing  to  this  fact  and  the  swilt  currents  and  great  fall  at  tbe  dike,  it  was  not 
found  possible  to  locate  the  present  outer  end  of  tbe  dike.  Nnmerons  cross- sections 
and  miscellaneous  soundings  were  mode.  These  are  shown  on  the  map.  Floats  were 
run  toshowtbedirecUonand  velocity  of  Ihe  current.  Their  directions  aresbown  on  the 
map  with  ihe  point3  where  they  cross  the  sounded  sections  and  with  the  velocity  along 
eacii  line.  Sections  13, 13  A,  and  15  show  where  the  outer  end  of  tbe  dike  was,  viz,  on 
the  bar  visible  at  low  water.  liy  sections  10,  11,  13,  13  A,  15,  and  16  tbe  main  channel 
is  still  seen  to  be  over  the  waste-weir  of  the  dike  before  mentioned.  The  split  in  tbe 
cluuinel  is  shown  by  section  16  to  l)e  due,  not  to  tbe  dike,  bat  to  the  tow-head  below. 
The  main  channel  is  still  down  the  bend.  There  is  a  channel  on  tbe  west  side  from  the 
bead  of  the  bar,  taming  sharp  off  toward  tbe  west  bank  and  following  this  down,  gradu- 
ally working  back  to  the  main  channel  along  the  left  ttank.  This  western  channel  is  a 
Tery  tortooasbne.  as  shown  by  tbe  map,  and  by  the  letter  of  Captain  Keith,  hereto  ap- 
pended ;  for  from  tbe  head  of  the  bar  it  leads  out  around  the  end  of  tbe  dike.  The  )Kir 
shown  on  tbe  map  is  gradnally  wearing  away  at  its  upper  end,  and  there  is  every  evi- 
dence that  the  only  channel  will  soon  be  in  the  bend  where  it  was  before,  only  with  its 
point  of  impact  moved  further  down-slream. 

So  there  tbe  dikcis  right  across  tbe  main  channel,  with  an  excessive  fall  on  its  lower 
edge,  an  excessive  velocity  over  it,  owing  to  its  damming  effect,  a  most  serious  and  un- 
warrantable obstacle  to  navigation.  The  channel  has  only  been  divide<l  temponiTily, 
and  not  totally  diverted. 

Several  lelters  on  this  subject  are  appended,  as  further  evidence  of  the  nature  of  this 
obsiruction,  which,  it  appears,  tbe  failroad  company  propose  to  repeat  at  De  Witt. 

Prompt  measures  should  be  taken,  if  tbe  Wabash  Western  liailroad  Company  are  to 
he  prevented  from  serionsly  endangering  the  navigation  which  the  Commission  are  at 
work  to  improve. 
Itespcctfnlly  submitted. 

Theo.  a.  Bikoham, 
Lieut.  Col.  CnAS.  E.  Sutek,  Pint  LieuleitaHt  of  Enginetn. 

Carps  of  Engineers,  U.  S.  A., 

Praiilent  Hiatouri  Rirfr  Commission, 
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LETTEBS  OF  CAPTAIN  C.   B.  TILDEK. 
1. 

Kansas  City,  Uo.,  Jvnt  28,  1887. 
Liectekant:  The  main  chaimel  of  the  river  at  CamdeD  is  stiJl  over  the  dike  anil 
dowD  the  beod,  same  BBwbeujon  were  up  here.     Batatthepnaent  high  stage  or  water 
in  the  river  there  is  plenty  uonnd  the  end  of  the  dike,  bat  croaked  and  very  bard  to 

There  is  a  middle  chnte  that  looks  vei7  well,  hot  which  I  did  not  try,  and  still  aa- 
other,  going  over  to  the  point,  which  I  ran  aeveial  times  and  fooud  abtudaDoe  of  wstrr. 
Of  coarse,  at  the  present  high  stage,  it  is  impossible  to  say  where  the  channel  will  be 
when  the  river  falls,  bat  1  think  it  will  remain  ovar  thedike  and  down  the  bend,  aante 
as  when  jtm  were  up  here.  I  will  see  Uie  pilots  on  the  steameis  Dacetali  and  Wifomimff 
when  tbey  come  op  and  obtain  tbeir  views  on  the  anbject  and  transmit  them  to  yoa 
as  earl  J  as  pooslble. 

I  am,  air,  vbij  raspectfully,  your  obedient  servant, 

C,  B,  TlU>EK. 
Lient  T.  A.  Binqbam, 

Cbrps  of  Engiiuen,  U.  S.  A. 


Kassas  Crrr,  Mo.,  Jid)  20,  1887. 
Lieutenant:  Yonr  letter  of  July  19  was  received  to-day.  In  reply  I  wonldsayl^ial 
I  saw  Capt.  Heni7  Keith,  of  the  steamer  Wsoming,  on  Jnly  S,  and  g&ve  him  a  lon^ 
diaoghtof  aletter  toyon  expressing  bis  vicwsofthe  river  at  Camden,  and  which  be  was 
to  have  signed  by  himself  and  the  pilots  of  the  Wyoming  and  then  take  it  down  to  Saint 
Lonia  and  get  it  signed  by  the  captain  and  pilots  of  the  steamer  Dacotah  and  foiwanl  to ' 
yon.  The  steamer  DaeotaA  hod  broken  her  shall  on  her  trip  np  the  river,  and  letnmed 
to  Saint  Lonia  for  repairs,  and  bas  not  since  been  up  here. 

IsikwCaptainKeithonMonday,  the  16th  instant,  andasked  him  abont  it  Ha  said  be 
had  no  opportnnity  of  getting  it  signed,  bnt  woald  attend  to  it  on  his  tetnm  to  Saint 
Lonis.  In  case  he  does  not  do  it,  however,  I  give  yon  below  the  snlntaDce  of  what  be 
said  about  the  place;  "  The  channel  at  Camden  was  still  down  over  the  dike,  and  there 
was  little  oi  no  water  the  other  way  outside,  and  that  owing  totbis  dike  it  was  them 
dangerous  place  on  the  river  to  navigate. 

I  am,  sir,  very  respectfnlly,  yonr  obedient  servant, 

C.  B.  TiLiiEH, 

Oiptoin 
Lient  T.  A.  Binohau , 

Corps  of  Enginetrt,  U.  S.  A, 


Kansas  Cixr,  Mo.,  Julg  25, 1SS7. 
LiEUTANAnt;  I,  this  morning,  saw  Capt  Geoige  Keith,  of  the  steamer  Daeolah,  who 
arrived  here  last  evenins  with  his  boat  On  speaJtlng  of  the  dike  at  Camden,  Mo.,  he 
says  "  that  he  came  np  the  middle  chute  and  aroond  the  head  of  the  dike,  that  the  reef 
makes  in  very  dose  and  that  the  cnirent  is  very  swift,  making  it  the  most  dai^roiis 
place  on  the  river  to  navigate." 

He  also  reports  a  dike  in  the  coarse  of  constraction  below  DeVTitt,  Mo.,  which,  if  car- 
ried out,  as  apparently  projected,  will  be  equally  bad  as  the  dike  at  Camden,  piles  hav- 
ing been  already  driven  two-tMrdsof  the  distance  across  the  river.  He  told  me  ne  woold 
address  a  letter  to  yon  at  once  relative  to  this  matter. 

I  am,  lieutenant,  very  respectfully,  your  ottedient  servant, 

C.  B,  TiLDEN, 

CbflatK. 
Lieut  Thko,  A.  BufOHAM, 

Ootm  of  Engineen,  U.  S.  A. 
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ucmta  or  captaui  oboboe  d.  euth. 

LKtiNGTON,  Mo.,  Julgie,  1887. 
DKA&  SfB:  The  dike  ptit  to  beloif  Camden  U  proving  a  great  obstrnctlon  to  navigft- 
Ikm,  and  is  giving  ns  a  good  deal  of  trouble  both  in  going  up  and  coming  down  stream. 
Tbef  &re  also  paltin^  in  dikM  below  DeWitt,  which  will  canie  K^^at  tioable  to  nari^- 
lioo.  I  alao  wish  to  call  ;oar  atteutiou  (o  the  Randolph  BHi]);e,  which,  I  am  satisQed,  ll' 
•rill  be  Impoasihle  to  paaa  under  daring  high  wat«r,  and  hardly  think  it  is  50  feet  above 
hi^wnter  mark.  I  would  Teel  deepi;  obliged  ir^oa  would  examine  fnlo  these  matters, 
»tt  BiTecia  tbeintertsiBof  oad  would  confer  a  great  faTor  on  steam-boot  men  generally 
oD  lllasoori  KiTer. 

Bespectfollj  jtmn, 

GxoBOS  a.  Keith, 
Matter  Steamer  Bacatah.     ' 
Lieut.  Tim.  A.  Biitohah, 

tierretary  Stixioan  Bfrer  Cbmmjsston. 
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I>EEIXlE-Bri;KKT,  SHBET  NO  1. 


Far  obtaioiDg  large  samples  of  the  river  bed,  which  were  anerwards  analyzed  at  lei- 
aare.  Bomplea  obtainedlu  this  way  were  fonnd  to  give  a  fairer  determination  than  thoae 
otitained  with  a  greased  lead. 

The  backet,  on  shown,  waa  made  of  sheet-iron.  Across  the  top  is  an  iroD  bftr  with  its 
endi  bentat  right  aaglea  in  opposite  directiotts,  the  books  so  formed  being  riveted  to  the 
HidcBof  the  backet  (Pig.  3).  Above  this  bar  and  riveted  to  the  sides  of  the  bucket  Is  an 
aaaolar  lip  with  beveled  edge,  to  facilitate  entrance  of  the  bncket  into  the  river-bed 
(Fig.^).  Between  thecrosa'lwr  and  bottomof  the  backet  is  a  sleeve,  throngh  which  paMes 
aa  iroB  rod  with  an  eye  at  the  npper  end  and  a  hook  at  the  lower,  the  whole  held  in 
piaee  by  a  nnt  M  the  bottom  oatmde  the  bucket  (Pig.  2).  Between  the  bncket  and  tbe 
lead  bmllia  inserted  a  swival'joint  (Pig,  ]).  The  lead  ball  keeps  the  pull  on  Uie  bncket 
iDore  Deaily  horizontal.  The  anchor  in  rear  of  the  backet  ia  to  prev'snt  tbe  bottom  of 
the  bucket  from  riaisg  as  the  lip  eaters  the  river-bottom. 

BLIP-BOTTLE,  SHEET  HO.  2. 

CsedforobtainingsampleaofsabsuTface  water  normally  charged  with  sediment.  The 
dcBien  is  similar  to  that  nsed  on  U.  M.  ship  Challenger,  although  this  fact  was  not  known 
uatU  the  device  waa  ready  for  nse.  This  "bottle"  hold.-!  one-tenth  of  a  cnbic  foot,  and 
(xnbe  used  at  any  depth.  After  filling,  tbe  contenta  were  poured  into  a  vessel,  violently 
agitated,  aad  the  required  samples  taken  onb  Experience  showed,  however,  that  tb« 
Hedimeat  bad  parUnUy  settled  when  tbe  battle  oame  np,  and  that  mechanical  agitation 
did  not  i«atore  the  normal  distribation  so  lu  to  render  the  small  samples  tntstnortbj. 

SLIP-BOTTLE.  SHEET  SO.  3. 

To  obviate  this  difficulty  this  bottle  was  designed:  It  baa  two  receptacles,  of  2  flnid 
ouEKea  each,  tbe  exact  qaantity  required  for  each  sample. 

Each  bottle  is  of  two  partfl,  a  hollow  cylinder  with  foot  short  boms,  ninety  duress 
iipart,  projecting  radially  from  its  upper  edge  and  onter  sor&ce;  and  s  piston  of  the 
Hime  length  as  the  cylinder,  having  [he  exact  cubic  contents  of  2  fluid  ounces,  cat  out 
by  two  rectangular  slots,  cut  at  right  angles  in  such  a  manner  that  tbe  piston  becomes 
Iwo  disks,  sepaiuted  by  four  posLs,  From  the  lower  surface  of  the  piston  projects  a 
cylindrical  pin,  with  a  tamed  neck,  by  which  connectiou  is  made  with  tbe  other  parts 
of  the  machine. 

Ttie  closing  mccbauisn  coosiils  primarily  of  a  post,  with  a  cy I isdrical  opening  nin- 

uing  throughout,  bat  reduced  at  ibc  upper  eml^  within  this  opening  is  fitted  a  pistoo- 

head,  having  a  stem  mnuiug  through  the  reduced  openingutthe  tipper  end,  and  attached 
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JjtJ 


vn-h«ad  itnd  grip-baadle  bj  a  thronf^h  key.     Between  t 

kI  opening  there  ia  a  spiral  spring.     Tbroagb  the  piston- 

ia  of  tbe  post,  ■  tnmblec-pin  ia  driven,  pawing  throagh  opposite 

nm^  the  walls  of  the  hollow  post,  mxA  prcyectjag  Bnffidentl; 

ai-hooks  when  the  piston  is  raised  and  the  spring  comprcaaed. 

I  sear-hooks  are  connected  bj  a  swivel-pin  and  ring  to  tbe  line 

ne  is  raised  and  lowered. 

right  angles  to  the  croas-head,  and  opposite  the  sear-hooks  and 

post,  and  snpported  from  it  by  a  lag  at  each  end,  is  a  pipe  with 
mes  the  diameter  of  the  standing  wire.  An  open  slit  is  cnt  thrs 
.pe  sufficient];  huge  to  allow  the  standing  wire  to  be  introdnced 

the  pipe  may  be  revolved  part  of  a  tnm,  so  that  tbe  solid  p)Uts  a 
the  open  parts  of  the  pipe  and  thus  prevent  the  poasibilitj  of  diaeiq 
,he  lower  end  of  tbe  poet  there  are  two  opposite  and  radial  disk  pla 
end,  directly  above  theee  plat«a,  ar«  two  radial  arms,  each  canrfii 
.  its  eztremilj.  the  center  of  which  perforation  lies  direct]  j  over  th 
«lon,  and  tbrongh  Mch  hole  there  is  a  TerCically  sliding  rod,  barl 
fbnr-anned  spider,  and  at  its  upper  end  a  simple  swivel  coniMtctioa  < 

m  tbe  ontennost  point  in  the  circnmrerenoeof  the  lower  diskplateei 
a  breadth  jnst  eqnal  to  the  diameter  of  the  tamed  neck  in  the  hid 
.Jostsafadeat  to  allow  tbe  center  of  the  bottle,  when  tbe  neck  is  slid^ 
'espoad  withthecenterof  tbediakptateand  the  vertically  sliding  n 
rented  from  sliding  ont  bj  a  latch -spring,  wbicbisantomaticallj  co 
ttle  is  being  slid  into  place,  sad  ia  easily  depreased  by  the  little  fl 
is  to  be  removed. 

machine  was  nsed  by  lowering  it  gently  upon  a  standing  line  of  No.  I 
at  tbe  proper  depth  giving  a  sharp  jerk  to  the  lowering  rope,  whidil 
and  the  machine  was  then  dnwn  np. 

TBAN SPORT ATIOS  OF  DOTTLES  AKD  DOZBS,  SHEET  NO.  4. 

samplee  of  water  were  taken  at  eight  locations  distributed  across  tbeil 
paints  for  each  location,  viz,  snr&ce,  mid-de^,  and  1  foot  above  bo« 
a  pair  of  snrfkce  samples  was  poured  into  a  pint  bottle  for  an  average  si 
id  tbe  same  for  mid-depth  and  bottom,  giving  each  day  three  pint  tMtd 
ailed  the  horizoulal  oombinalions.  The  remaining  samples  wen 
',  the  three  at  each  loiation  being  poured  into  a  6-oance  bottle  U 
mple  in  thai  part  of  the  river  where  they  were  taken  ;  this  gave,  i 
leepint  bottles,  eight  more  l>K)nnce  bottles  for  the  day's  work,  lliess 
1  in  the  office,  being  sent  in  boxes  shown  on  Sheet  No.  4.  One  kind  heN^ 
int  bottles,  and  another  fifty-six  6-oance  bottles,  being  a  week's  saf^lfl 
and  bottles  were  tetnmed  weekly. 


FILTRATION,  f 


c  no.  5. 


method  adopted  for  determining  the  amount  of  sediment  was  that  of  ^ 
izperimeDt  and  stndyof  tbe  subject  it  wm  fbnnd  necessarxtoase  artifidi 
[  the  filter-papers,  and  the  apparatus  shown  on  Sheet  No.  5  was  ( 
raa  suppUed  by  a  gasoline  stove,  and  a  tempemtare  of  130°  Fahr. 

1  det^ls  are  given  under  the  head  ' '  Methods, ' '  below. 
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naking  velocity  observations  the  p 
by  electricity.  The  cells  nsod  wei 
wn  by  Sheet  No.  6. 


MUBLE  FLOATS  A 


BEXL  FOB  DIECMABGE  ODSBBVATIOKS,  SHEKT  NO.  ^■ 

tbe  Connecticut  Hiver,  and 


se  were  based  on  the  Ellis  floats  nscd 
tn  improvement  on  them. 
lower  float  ix  a  cylinder  of  tin,  6  inches  high  and  8  inches  in  diameter. 

sxtending  from  the  middle  to  the  top,  and  is  ballasted 
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rim  or  lead  I  ioch  wide  and  one-mxteentb  or  an  inch  thick,  soldered  to  tho  bottom  of  the 
cylinder  od  tbe  inside.  Two  wirea  croaa  at  the  ceoter  of  figate  where  tbe  connectiug 
lioe  is  attached. 

The  coDstmctioii  of  tbe  upper  float  is  Bbown  by  the  dnwing.  Tbe  lower  part  ia  a 
Bern i- ellipsoid,  tbe  upper  ptut  a  veiy  flat  cone,  having  ao  altitnde  of  ono-eighth  of  an 
inch  on  a  iHtse  of  B\  incbu.  A  tabe  tbiee-eigblba  of  an  inch  in  diameter  passes  tbroagh 
tbe  center. 

The  connecting  wire  was  of  annealed  iron.  No.  2S,  B.  W.  G.,  or  .018  ioeb  diaraeier, 
and  the  reel  was  nsed  to  avoid  weakening  tbe  wLra  bj  kinking,  as  well  as  to  facilitate 
haQdling- 

An  average  of  tbe  floats  sent  into  the  field  gives  tbe  foUowing: 

Lower  float:  Ounwe. 

'Weigbtinaii - - 38 

Weight  in  water 12 

Displacement 26 


Upper  iont 


Weight  in  air 9 

Dia^acement ■ 24 

Additional  weight  reqni red  to  jnst  sink  tbe  combination. .- 'i 

The  moment  of  stability  of  the  lower  fioat  is  abont  nine^levenths  that  of  tbe  Ellis 
float,  while  it  weighs  considerably  less  in  air  and  50  per  cent,  more  in  water.  It  also 
pieaents  an  edge  of  one-sixteenth  of  on  inch  in  width  to  tbe  action  of  np  word  cnirents,  and 
tho  air  chamber  is  of  a  fonA  which  wilt  resist  the  collapsing  pressure  of  deep  water.  Tbe 
upper  float  was  designed  to  offer  a  mtnimnm  snrCtce  to  the  wind,  and  also  to  have  ltd 
firee  bnoyancy  broogbt  into  play  with  the  least  possible  vertical  motion. 

Id  the  field  tbe  floats  were  found  to  have  one  defect,  that  of  great  delicacy  and  corre- 
sponding difficulty  in  handling.  Constant  compMnt  was  made  of  the  fragility  of  the 
wire  and  tbe  want  of  free  bnoyancy  of  tbe  combination.  Several  enb-floata  were  lost 
(rom  the  former,  and  many  observations  partially  or  wholly  lost  froca  the  latter  cause. 

UEIHODS. 

In  determining  tbe  sediment  from  tbe  samplesof  water  collected,  tbe  method  followed 
waa  that  of  filtration.  Experiments  were  made  on  several  kinds  of  filters  and  various 
ways  of  handling  them.  The  Swedish,  two  grades  of  German,  and  French  filters  were 
tried,  and  it  was  found  that  tbcy  were  eOective  in  the  order  named,  but  only  the  beat 
Swedish  gave  a  clear  filtrate.  Water  passed  through  four  French  papers  still  had  a  per- 
ceptible  qoantity  of  sediment  in  it,  while  one  Swedish  paper  was  sulficicnt  to  remove 
every  tiace,  except  under  tbe  microscope,  wbtch  showed  a  few  grains  of  less  than  one 
tweDty-thonsaDdth  of  an  inch  in  diameter. 

Nnmeions  experiments  upon  drying,  spontaneonaly  and  by  absorbents,  reanlted  nn- 
satisloctorilf,  while  showing  that,  forsmatlqnantities  of  sediment,  the  error  introduced 
by  an  undetected  change  in  the  bygrometric  state  of  tbe  filter  might  seriously  i^ect 
and  even  reverse  the  result.  Recourse  was  then  had  to  artificial  beat,  and  the  trials 
were  so  satisf^ory  that  it  was  adopted. 

Tbe  filters  were  prepared  by  carefnlly  counterpoising  two  of  them  by  trimming  and 
then  comparing  tbe  rest  with  one  of  these  standardsand  noting  the  difference  of  weight 
The  other  standard  waskept  with  tbe  papers  daring  the  weighing  and  pnt  into  the  scale 
pan  from  IJme  to  time,  and  if  any  difference  of  weight  appeared  it  was  noted  andnsed 
03  a  correction. 

In  treating  the  samples,  the  bottles  were  nncorked  and  tbe  clear  water  carefblly 
poured  off  into  a  meosn  ring  tabe,  gradoated  to  cubic  ceatimetets,  and  tbe  volnmenoted. 
It  was  then  ponred  back  into  tbe  bottle  and  the  tnbe  rinsed  out  withflltered  water, 
which  was  also  poured  into  the  bottle.  The  corks  were  then  replaced  and  tbe  bottles 
violently  shaken,  after  which  the  contents  were  ponred  upon  the  filters,  the  bottles 
rinsed  vritb  filtered  water,  and  tbe  product  added  to  the  proper  filters.  The  standards 
were  put  into  the  funnels  and  treated  with  the  same  amount  of  filtered  water. 

While  the  papers  were  still  wet  they  were  transferred  to  tbe  drying  box,  which  had 
been  previously  heated  to  the  proper  tempemture,  whenoneof  the  standards  was  placed 
in  the  hottest  and  the  other  in  tbe  coolest  part  of  the  box.  The  two  standards  were 
taken  out  from  time  to  time  and  placed  in  the  scales.  At  first  the  one  ia  the  hottest 
position  would  weigh  the  less,  bat  their  weight  gradually  approached  each  other  until 
they  finally  balnncnl.  After  this  it  was  found  that  their  baliuice  remained  perfect,  no 
matter  how  far  the  drying  was  pushed.  They  were  left  in  Ibe  box  a  few  minutes  after 
they  bad  balanced,  in  order  to  insure  the  same  bygrometric  state  in  all  tbe  papers. 


./Gooi^le 


3124     SBPOBT   OP   THE   CHIEF   OF   ENOINEEBS,  U.  S.  ARilY. 


^        ,  „,  IT  of  the  group  and  Uie  other  ii 

•c^e-pan.  Aaaoon  as  the  papers  werecool  the  standard  on  the  rack  wm  couiterbAlaooed  | 
Bgainat  the  one  in  tho  coie  and  the  diOereiice  noted,  llie  papers  were  then  compaied  ! 
with  tbe  standard  in  the  case  and  the  difference  of  weight  noted.  Thecompaiiaoa  of  tb« 
itandard  waa  repeated  two  or  three  timu  dating  tbe  weigbiog  aitd  at  tbe  end.  The  ir- 
Bolts  gave  a  colamn  of  conectiona  wbicb.  when  applied  to  the  observed  weigfais,  ti>n>- 
fened  them  from  tbe  etaDdan)  in  the  case  to  that  in  tbe  rack.  By  tfaia  iudlKCt  procea 
tbe  papers  were  compared  wltb  a  atAndard  which  remaiiMd  in  the  rack  witb  them. 

One  BOnrce  of  error  waa  detected  and  gnarded  against  When  tbe  pa^eis  contained  ■ 
considerable  qoantit;  of  sediment,  it  was  foand  Uut  tbe  amount  of  moiatme  in  the  aadi-  | 
ment  itself  varied  perceptibl7  daring  tbe  weighing,  while  the  nae  of  the  Btmndard  riJMii- 
Dated  oaljthevariaUonofmoiatDTe  in  the  paper.  Tocona;t  for  thu,  inlKSkfTtaniplea,  , 
the  first  paper  weighed  was  repented  from  time  to  tine  and  ila  variation  noted,  whidi 
gave  a  correction  for  the  noistarein  tbe  sediment,  redadng  all  patera  to  t&e  tinMwbu 
the  Brst  one  was  weighed. 

In  this  way  the  sediment  in  milligrammes  per  pint  was  detarmincd,  after  wbidi  the 
total  sediment  waa  computed  as  given  in  "Notes  on  sediment  oheerntjons  of  1879  at 
SaintCbarlee,  Klo,,"  antinal  report,  MiMonri  River  Commian<Hi,  1887. 

Observations  for  velocity  were  made  in  tbe  follovring  manner: 

Three  range  lines  at  right  onglea  to  the  cuirent  and  100  feet  apart  were  loated,  and 
their  intersections  with  a.  base  line  on  shore,  perpeodicnlar  to  them,  were  pernaaently 
marked.  Each  of  these  three  stations  was  occupied  bjanotnerverwith  an  instrument, 
signals  were  given  by  meaaa  of  an  electrical  apparatus,  and  time  was  not«d  by  stop- 
watches, beating  one-»ixth  of  a  second.  Each  party  was  provided  vrith  two  of  these 
watches.  I 

The  Boats  were  put  ont  from  a  Boating  skiff,  and,  having  started,  they  were  located  on  , 
the  three  lines,  eai'h  observer  tonching  his  key  as  tbe  float  crossed  his  range,  at  whid 
eigaal  an  angle  to  the  float  was  token;  for  the  upper  range  by  the  lower  observer,  tor  the 
midille  range  by  upper  and  lower  observer,  and  for  the  lower  range  by  the  tipper  tib- 
serrer.  The  skiff,  meantime,  followed  directly  in  the  path  of  tbe  float  and  sonndtd,  as 
nearly  as  could  be  judged,  at  tbe  point  where  it  cniraedeach  range.  Bothoftbevrat^Jies 
were  started  at  tbe  Brst  signal,  one  vcas  stopped  at  tbe  second,  the  other  at  the  third  sig- 
nal. The  flouts  were  run  as  nearly  as  possible  at  mid-depth,  alatitndeorfoar'tentbsio 
six-tenths  of  the  depth  being  allowed. 

Tho  di^chargeswcre  originally  calculated  by  the  method  of  partial  aress.  nsing  tbe  act-    ; 
na!  velocity  alciog  the  float-patb. 

Afterwards,  however,  the  Saint  Charles  discharges  on  the  Hisaoori  River  were  recom- 
pnted  by  the  graphic  method,  oaing  normal  velocities,  oa  given  in  "Notes  to  Misaonri 
Itiver  dischai^  observations, "  anmial  report,  Missouri  River  Commission,  1837.  The 
difference  in  value  resnlting  from  these  different  methods  of  compensatioQ  was,  in  tbe 
main,  quite  small. 


Tbe  work  was  done  bv  Assiataut  Eiigineen  O.  B.  Wheeler,  C.  V.  Hersereau,  and  B. 
F.  Gradj. 

The  preparations,  method,  tape,  and  adjuster  were  tbe  same  aadeecribed  in  Appendix 
A  3  ofaonual  report  of  this  Commission  for  1888. 

Tbe  first  measurement  was  attempted  on  a  warm,.calm,  overcast  night,  alteraday 
which  had  threatened  raiu.  The  sincshadnotbeen  placed, and  it  required  so  mnchtime 
to  place  them  that  only  the  east  half  was  measured. 

The  second  measurement  was  made  at  night  after  a  day  that  had  been  for  tbe  most 
port  clondy  and  companitively  cool.  There  waa  an  exceedingly  heavy  dew,  so  that  tape 
and  thermometer  were  covered  with  water. 

The  third  mcasuremeut  waa  made  at  night,  after  an  overcast,  cool  day,  witb  rain  at 
noon,  but  clearing  late  in  the  atlerDooo, 

There  is  open  prairie  on  more  than  one-halfof  the  4.10  miles  base,  and  herds  of  cattle, 
pastoring  there,  by  rubbing  on  the  stakes,  distorbed  them,  sometimes  bretJcing  tbem 
down,  and  it  was  neceseai;  to  go  over  the  line  by  day  before  each  moaniiTdunjul  andre- 
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align  the  nail-heads,  and  tbe  alignmeDt  was  never  us  good  ugoin  o^  wbeo  Gist  mode. 
Tbe  Ttsalta  are,  bowever,  very  accordant. 

Two  nearly  identjoil  Tolnes  for  one  tape  length  (0  from  o  gradoations  to  the  299-root 
giBdoatioQ  are  fonitd  from  the  following  equations  fiom  the  meaanrement  of  the  entire 
base  on  the  nights  of  the  second  and  third  meosnrements; 


(2)  721+-'^^^^-13'.8545+2'.8342-0'.)S77+0'.4219  =  21623'.6553 
■  from  which,  by  transporing  the  known  qnantities,  we  have: 


Meanl=299'.07525 

,„ IS  the  terms  are: 

firtt  («rm  is  number  of  entire  tape  lengths  (o  to  .t^OS-foot  graduation).' 
Seeond  Una  is  fmctionol  tape  length  between  mark  on  zinc  T'2  and  the  mean  of  three 
niarlis  on  zinc  72  a.  which  latter  marks  were  from  tbrecsDCceasircapplicationsof  100  feet 
portions  of  tapeanderaatrainof  lOpoonds.andfor  thelast  100  feet  applying  1  foot  of  a 
box- wood  scale  to  the  299- foot  gra^Inatlon  to  make  out  ibe  100  feet. 

TTifrd  Una  ia  a  distance  measnred  on  a  straight  edge  with  a  box -wood  scale  from  the 
meanof  the  three  marks  on  72(1,  aboTenoted,  to  &  west  base.  (This  distance  was  checked 
by  measnring  from  the  90-foot  gradoation  of  tape  to  &  west  hose. 

Fourth  term  is  total  distance  set  forward  on  zincs.     (See  tables  appended.)     " 
Fifth  term  is  inclination  of  tape  correction.     (See  tables  appended. ) 
frizUf^rm  is  temperature  correction  to  reduce  JlrsC  and  senind  terms  to(i2°  Fahrenheit 
(See  tablesappended.) 

The  icrond  ToeJolier  is  the  known  distance  between  &  east  base  and  &.  west  base.  (See 
page  303,  No.  24,  of  Profesuonal  Papers,  Corps  of  Engineers.) 

A  nearly  identical  valoe  foe  I  is  found  from  tbe  following  equations  from  the  measnre- 
mcots  of  Uie  east  half  of  the  base,  in  which  eqnatione  the  terms  are  tbe  same  as  above 
described,  except  that  for  72  a,  lOOfeet  and  A  west  base  must  be  sabstitnted  36  a,  50  feet 
ODd  A  middle  base,  reepectively,  and  in  tbe  second  term  for  3  snbstjtate  0. 

isi3a  +  '^^ + 4,'sm  +  o'.ocw)  -  o.ime,  +  i'.wm  =  ivwi'.xca 

W  WM  +  y^i~*  ^  y,9,5g  ^  |,._go93  _  tf.lWS  +  0'.«37  =  10Sa.'.»«B 
(S)  Ml  +        g™  +  4'.1734  -I-  O.'eiSS  -  W.lKli  +  (X.ISSl  =  10821'.«6G1 

from  vhich,  by  transposing  the  known  qnantities,  we  have 

(3)  3811  =  10810' jB«  or  I  =  sw.oiiea 

(i)  sell  =  lOStO'.SnS  or  I  =  2W.075SI 
(5i  aall  =  lOSlCJtST?  or  1  —  2W.CI7S33 

MMa[  =  2W.CmiT 

Tbia  value  for /is  not  independent  of  that  from  eqnationa  (1)  and  (2),  but,  being  pno- 
tiotlljr  tbe  aune,  it  is  prefer^  to  consider  the  former  volne,  only,  in  combining  with 
tb«  former  determination.  The  former  determiaatiDa  gave  1=  299'.079  (eee  last  annnal 
i«pwt.  Appendix  A  3°),  which  combined  with  that  from  eqnations  (I)  and  (2),  above, 
wiUi  equal  weight,  gives  2  — 299^.07713  ±  0^.00120— neglecting  the  probable  error  due 
from  the  primary  base,  which  would  increase  this  less  than  one  in  tbe  last  place,  liiis 
liroboble  error  isone  in  240,000.  Althongh  thid  diiFerenco  in  the  two  determinations  is 
fCteater  than  would  be  expected  fhim  the  accordance  of  single  valaee  in  each  determina- 
tion, yetaprobahleeiTorof  one  in  240,000  in  this  standard  of  length  in  a  system  of  sec- 
ondaiy  triangnlation,  where,  in  the  reading  of  angles,  a  station  is  occupied  but  once  and 
readings  are  made  under  nearly  all  conditions  of  weather,  should  be  considered  satis&c- 
tory.  Nor  need  the  former  compatatlons  with  the  larger  values  for  I  be  lecomputed  with 
ihia  new  value. 


y  Google 


3126      REPORT   OF   THE   CHIEF   OF   ENOiyEERS,  I'.  S.  ARSn*. 

1  ivoDid  offer  Cbe  follow  inf;  rensona  for  giviof;  tho  tno  il« termination!!  equal  wei^t : 
The  measatementa  of  18bi>  were  entirely  hy  daylight  on  a  very  ravorable,  oTCrOBt  day. 
while  Ihdseof  this  year  weroentirely  by  lamplight.  By  daylight  it  iras  poasible  to  Me 
for  a  certainty  that  there  was  no  twist  in  the  tape,  that  the  slignment  was  good,  and 
that  the  bubble  of  tbe  level  fot  the  faorimntol  Isver  arm  waa  well  centered,  allof  ivhich 
conld  not  be  as  well  Attended  to  by  night,  and  an  error  in  any  one  of  these  oiJJtistiDeDii 
ironld  tend  to  give  a  smallat  talne  than  the  true.  Also,  there  was  less  nnceiteinty  by 
(lay  than  by  night  in  bringing  the  lero  (0)  gradnation  of  the  tape  (which  is  by  tbe  way 
too  coaise  a  mark)  to  tbe  mark  on  the  tine,  and  there  may  have  been  a  large  personal 
equation  between  Means.  Giady  and  Sandeis  in  doing  this.  On  the  other  hand  artd  in 
Civor  of  the  smaller  value  may  be  stated  that  it  is  from  measurements  of  the  entire  base, 
and  there  was  no  nnc«rtainty  in  regard  to  tbe  hanging  of  the  weight  can  on  the  book  of 
tho  faoriEontal  lever  arm  as  in  tho  fiiat  determination.  (See  last  annual  report,  Appendis* 
A  3°.)  A  close  examination  of  what  this  error  might  have  been  shows  that  in  one  po- 
sition of  tbe  bail  of  tbe  can  tbe  bearing  on  tbe  horizontal  lever  arm  wonld  have  been 
thrown  out  0.27  inch,  which  would  have  stretched  tbe  O'.O0249,  and  using  tbis  as  a  cor- 
rection instead  of  0'.  00065,  tbe  reanlt  would  have  been  299'.a774S,  or  eaeenlially  tlie  value 
I  wonld  now  adopt 
The  value  I  would  adopt  is: 

f=2tl9'.07713:^&'.00128  at  S2°  Fahrenheit  and  16  pounds  teaaioii. 

In  conclusion,  allow  me  te  state  that  I  have  more  confidence  now  than  ever  before  in 
the  steel-tape  lueasnremenL  But  I  would  introduce  one  other  refinement  anct  take 
double  the  time  and  care  in  preparing  and  measuring  the  base  if  I  wished  to  insure  an 
accuracy  of  about  one  in  one  million.  I  wonld  introdnoe  tbe  nae  of  two  microscopes  of 
low  magnifying  power,  each  to  be  aupported  over  the  zinc  strip  on  a  side-arm  from  its 
platform,  whidi  rests  on  a  horizontal  board  support  for  the  due  strip.  While  the  for- 
ward oljperver  is  numbering  bis  mark  on  the  cine  a  man  brings  the  rear  micteeoope  for- 
ward and  then  guards  the  forward  microscope  untU  the  rear  observer  arrives.  The 
matter  of  temperature  seems  now  to  be  under  good  control,  since  the  extreme  di^rence 
•a  given  by  two  thermometers  is,  for  the  means,  only  0°.15. 
Very  respectfnlly,  yourobedientaervant, 

O.  B.  Whj 

First  Uent  T.  A.  Binoham, 

Oarpt  of  Engineen,  U.  H.  A., 
Sferelary  Mimntri  Biver  Oomniuhn, 
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Tbe  foUowin)!  tubic,  froni  data  giveo  in  tables  in  tlie  Imt  aanual  report  (see  Appendix 
A3r),  shows  n itb  what  accuracy  it  is  passible  to  measnre  with  tbe  steel  tape,  and  is 
about  the  average  occanKT- obtained  ia  the  secondary  base  meosarementa  on  the  triasgn- 
latioD  of  tbe  Missouri  River: 
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The  second  colnma  contains  accamalatiTe  differences  in  the  tno  measurements,  dneto 
Incidental  errora  and  to  eipansion  in  tape,  from  which,  if  a  difi*erenceof  temperature  cor- 
lectioQ  be  taken,  it  is  then  possible  to  compote  a  probable  error  for  one  tape  meaanre- 
Dient,  and,  since  tbe  base  is  known,  also  to  compnle  a  probable  error  for  the  volneof  odo 
tape  length.     The  expansion  for  1  tape  for  oae  degree=  0.025  iocb. 

The  two  measurements  of  tbe  east  half  of  the  OIney  base  (Primarj,  IB79)  were  made 
onOctohef29,  1885.  The  entire  day  was  OTercast,withaverj  light  mist  falling.  Wind 
oortheost,  Eilmost  acalm. 

Considering  the  measure  meats  as  in  33  independent  sections,  the  probable  error  in  the 
mean  of  the  two  raeasares  for  39  tapes  distance  is: 

0.6745.  1^4^  =  ±  00719  inch. 


(See  Professional  Papers,  Corps  of  Engineers,  U.  S.  Army,  No-  24,  pages  287,  303,  and 
304.)  The  probable  error  of  the  east  half  of  tbe  Olney  base,  compated  by  tbe  method 
there  given  and  not  reduced  to  sea  level,  is  =:t3.215"  =  ±0.127inch.  Combining 
these  two  we  have — 


•/  (0.071S))"  +-  (0.127)'  =  ±0.146 inch; 
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in  the  two  nunBOieiiienti  Bhown  on  linc  Nol  30  is  L59  IdCImb. 
■ontunBdoriitganit  MidBMODd  mcAstuemeDta  iu«,  rtspeetiToly,  55°.54 
giTingadiffereDoeof  1°.7I,  and  theeipMkuoD  due  to  tiiia  diArenoe^ 

in  the  two  mcanuvmenlB  ia  then  O.M  inch,  mnd  thia  ffirtm  »  probable 
och  for  the  mun. 

36  Talawfortbe  probable  eiioi  of  ^mw  tape  meMaremeatiMtj  be  IbtiDd, 
edond  the  rami  t  multiplied  bj  \/Mgires  ±  0.013  inch  Ibrtiie  mean  of 
keuts.  TbeaearamanjtinicBlcmthMithBtflratroimd — namelj',  ± 0.0719 
lassatU&ctoi?. 
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United  States  Ehgineee  Office, 

Bie-marck,  DaJc.,  July  20, 1887. 
Sib  :  I  have  tbe  honor  to  traDsmit  herewith  my  annual  report,  in  du- 
plicate, npoD  tbe  improTemeDt  and  coDStruction  of  roads  and  bridges 
in  the  Yellowstone  National  Park  for  the  fiscal  year  ending  Jnne  30, 1887. 
I  remain,  j^neral,  very  respectfully,  your  obedient  servant, 
Clinton  B.  Seaes, 
Captain  of  Engineers. 
Tbe  CHrBF  of  Engihebbs,  TJ.  S.  a. 


[Id  cbuee  of  Capt  Don  C.  Klngnun,  Corp*  at  EnglDeen,  nntil  April  1,  ISST.] 

As  the  principal  coustraction  work  of  the  year  was  carried  on  from 
July  1,1886,  to  October  15, 1880,  under  the  direction  of  my  predecessor, 
Capt.  Dan  G.  Kingman,  Corps  of  Engineers,  and  as  Captain  Kingman 
has  done  a  good  deal  of  excellent  work  with  very  limited  means,  it  is 
due  to  him  that  a  memorandam  report^  kindly  prepared  by  him  fur  my 
information,  be  essentially  embodied  in  this  report.  Also,  that  Con- 
gress may  have  before  it  a  historical  r6sam^  of  the  previons  oi>eration8 
ill  connection  with  the  construction  and  improvement  of  roads  and 
bridges,  I  quote  extensively  &om  Captain  Kingman's  notes  on  this  point. 

Captain  Kingman  says : 

An  act  of  Congress,  approved  Uoroli  3,  18d3,  appropriated  (40,000  for  every  purpose 
ftnd  object  necesBarr  for  tlie  protection,  preservation,  and  improvement  of  the  Ycl- 
lotTstonB  National  Park,  inolnding  oompeiiMttion  of  tlie  Hnperint«ndent  and  hia  assist- 


ants. The  salaries  of  these  persons  were  Qxod  b;  the  act,  and  amonnted'ii 
gregale  to  til, 000.  The  act  provided  that  tlie  balance  of  the  appropriation  should  Ce 
expended  in  the  constrnotion  and  improvement  of  snitable  roads  and  bridges  within 
said  park,  under  the  sapervision  and  direction  of  an  engineer  ofQcer  detailed  bf  the 
Secretary  of  War. 

This  was  tbe  beginning  of  systematio  road  coustraetlon  in  the  Pork.     Prior  to  that 
CoDgresB  had  made  ft  number  of  small  appropriations  for  the  protection  and  im^  . 
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neDt  of  the  Pmrk.  uid  >  portion  of  tliia  money  has  b«en  expended  bj  Uw  dif- 
I  aa peri Dt«D dents  in  opeoiag  roatift  and  trails.  Thcee  Kada  and  traiU  made  it 
lie  to  reach  the  various  points  of  interest  in  the  Fftllc,  but  the  work  done  van 
md  the  locations  wore  faulty,  and  thiu  were  of  litlle  or  no  raloo  in  the 


irary  and  tl 
ll  plan  of  p 


fpem 
Inly,  1883,  1  wan  designated  by  tbo  Secretary  of  War  to  cany  oat  the  provisions 
t  act  before  referred  to,  and  I  went  to  the  National  Park.     I  found  tlie  follawing 

>ad  from  the  western  boandary  to  the  Forks  of  the  Fire  Hole  Riw,  ahont  20 

>ad  from  the  last-named  point  to  Mammotli  Hot  Springs,  abont  40  milea. 

isd  from  Mammoth  Uot  Spriogs  to  the  month  of  the  Gardiner  Hirer,  abont  4 

lad  from  Mammoth  Hot  Springs  eastward  via  Baroaett's  Bridge  towards  Claim's 

Minos,  about  50  miles. 

>ad  from  the  Forks  of  the  Fire  Hole  Biver  to  the  Upper  Goyser  Bann,  abont  10 

lad  from  the  same  poiut  to  the  Falls  of  the  Yellowstone  Biver.  abont  X3  miles. 

ranch  from  this  road  to  the  outlet  of  the  Yellowstone  Lake,  abont  6  miles. 

II  abont  IflO  miles  of  rood,  over  which  one  conld  pass  with  a  wagon  DodertsTor- 

ircQmstaiices  with  more  or  leas  difficulty. 

.ddition  to  this  there  were  many  miles  of  blazed  trails,  passable  on  horseback. 

roLids,  however,  were  all  very  bad — barely  passable  oven  in  good  westber. 
ick  of  mcana  and  the  desiro  to  reach  in  some  way  the  various  points  of  interest 
irced  those  in  charge  to  L>o  guided  in  their  location  by  the  question  of  fint  coot, 
crooked  as  well  as  vory  hilly  roads  were  the  result.  In  general,  only  trees 
h  have  bceu  cot  down  to  permit  tho  poaaago  of  a  single  wagon,  and  tho  stumna 
eft  standing  well  above  ground. 

miles  the  roads  were  so  uorrow  that  teams  meeting  had  great  difficulty  in  pass- 
ad  an  outrider  was  a  neceBsarr  ai^unct  of  a  train.  Such  bridges  as'had  been 
'nctcd  were  covered  with  small  poles,  and  there  were  long  alretchesof  badly 
»irdur6y  that  were  almost  impa«aablo  when  wet. 

side-hill  cuttings  were  generally  supported  on  the  outride  by  smalt  logs  and 
,  and  were  necesaorily  very  temporary  in  character.     No  attention  had  been 

0  drainage,  and  tho  water  ran  in  the  middle  of  the  roads,  or  stood  in  pools  in  tho 

principal  points  of  interest,  and  those  wbioh  the  public  were  moat  aniioaa  to 
wfre :  The  Mammoth  Hot  Springs,  the  Norria  Geysers,  the  Lower  Geysers  (at 
irks  of  the  Fire  Hnlu  River),  tho  Upper  Geysers,  tbo  Yellowstone  Lake,  and  t  bo 
tnil  Grand  cafion  of  tho  YcllowatODoRifor,  and  it  will  be  aeen  that  theeiietinj; 
enabled  the  tourist  to  visit  them  all. 

approaches  am,  tir^t :   Via  tbeXorthom  Pacific  Railroad  to  Livingston,  Uont,; 

1  by  the  Park  Itrancb  Railroad  to  Cinnabar,  Mont.,  from  which  it  was  about  8 

0  Hammotb  Hot  Springs.  Andsecond:  Via  the  Utah  and  Northern  Railroad  to 
rCanon,  Idaho;  thenco  by  stage  np  tho  valley  of  the  Madison  Biver  to  the  Fire 
tasin,  about  100  mites.     By  far  the  greater  uumberof  travelers  chose  the  former 

)  was  tho  conilitioD  of  affairs  at  the  time  of  my  arrival  in  the  Park. 

project  that  I  have  prepared  for  the  improvement  of  the  Park  called  fur  the 

uetionof  the  following  roads: 

Uiln. 

1  from  Mammoth  Hot  Springs  to  the  boandary  of  the  Park  toward  the 

linos  of  the  Park  Branch  of  tho  Northern  Pacific  Bailroad  (abont) 5 

1  from  Mammoth  Hot  Springs  to  the  Fire  Hole  Basin  (aboat) 40 

I  from  the  Ftie  Hole  Basin  to  the  Upper  Geyaor  Basin  (aliout) lU 

1  from  tho  Fire  HoleBasin  to  theCa&onand  Fallaof  the  Yellowstone  Biver 

ot) K 

tchfrom  this  roail  to  tho  outlet  of  the  Yetlowstooe  Lake  (about) H 

1  from  Mammoth  Hot  Sprinra  to  Yaney's  (about) W 

1  from  the  Yellowstone  Falls  over  the  shonldcrof  Monnt  Waebbam  to 

cy's  (about) ■ 20 

1  from  the  Upper  Geyser  Baain<  vta  Shoshone  Lako  and  the  thumb  of  the 

owstoneLake  to  the  outlet  (about) 40 

I  from  Morris  Ooyseis  eastward  to  counoot  with  tho  road  to  tho  Yellowstone 

B  (about) .■ 9 

,  from  the  Fire  Hole  Basin  westward  rid  the  Madison  Cafloo  to  the  bonnd- 

of  the  Park  (abont) 20 

I  from  Yaney's  via  Soda  Bui  to  lo  the  boundary  of  tlie  Park  toward  tlio 

k's  Fork  Mines  (abont) K 

In  all  (abont) asB 
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Tbe  foregoing  ivstom  of  roada,  if  conatrnoMd,  ironld  enable  tonrists  to  visit  tho 

KriDcip»l  pointa  of  interest  lu  the  Park  withoat  letraoiog  tbeir  steps ;  and  to  take  a 
>Dfr  or  diort  trip,  according  to  the  tima  and  meaas  at  their  disposal. 
The  route  from  Mammoth  Hot  Springs  through  theNorrisQersors  to  the  Lower  and 
Upper  Geyser  BasinB,  thence  to  Shoshone  Lake,  thence  to  the  Yeilowstone  Lake,  snd 
nlong  the  lake  to  the  ontlet,  thence  down  the  river  past  the  Mnd  Geyser*  to  the  Fttlls, 
tbence  aloDs  the  brink  of  tbo  Ca&oa,  and  over  the  shoulder  of  Washlinm  to  Tower 
Creek  and  Falls  and  to  Yhucj'b,  and  thence  back  to  the  springs,  woold  enable  per- 
sons, -without  letraciuK  their  steps,  to  visit  all  the  principal  points  of  interest,  and 
would  be  aJonrneT  of  aboat  ir>D  mites. 

By  not  visitine  tne  lakes  and  going  from  the  geysers  to  the  falls  tbe  joarney  would 
be  ledneed  to  135  miles,  and  by  going  from  the  llorris  Oeysers  to  tbe  falls  tbe  trip 
would  be  but  SO  miles. 

The  region  embraced  by  the  YellowBtone  Park,  from  its  high,  rugged,  and  mountain- 
one  character,  presents  in  Taried  forme  and  combinations  almost  every  obstacle  tbat 
nature  offer*  to  the  construction  of  roads.  There  are  steep  mountains,  dense  foreata, 
rocks,  streams,  caCous,  and  marshes,  heavy  rains,  deep  snows,  besides  the  pecnUar 
hot  springs  formations,  which  are  very  extensive,  and  afford  the  worst  road'malerial 
I  haveover  met  with. 

I  recommended  that  do  more  had  roads  be  built  in  the  Park,  hut  that  thereafter 
tliey  have  something  of  the  solid,  durable,  and  substantial  quality  that  nsnally 
characterizes  the  works  constructed  by  the  Oovenmient. 

I  therefore  proposed  that  alt  roads  in  the  Kational  Park  shontd  be  made  at  least  18 
feet  wide  and  ncll-rounded  np  in  the  center,  and  provided  with  suitable  side  ditches 
and  croea-onlverts^  that  all  trees  he  removed  for  a  width  of  30  feet:  and  on  side-hill 
cuttings  the  fill  to  bo  retained  by  a  dry  stone  wall,  and  that  an  ample  ditch  be  placed 
oa  tbe  npbill  side  to  catch  tbe  snow-water  and  cany  it  to  the  natural  water-oonrsea : 
that  all  cnlvorts  be  of  stone  or  3-inch  plank ;  and  that  all  bridges  be  well  conatmotod 
of  sawed  lumber. 

After  carefoUv  examining  the  country  throncb  which  the  roads  would  have  to  pass, 
I  was  satisfied  that  suitable  ones  could  not  be  built  for  a  less  avenwe  cost  than  (I,0OO 
per  mile,  nor  properly  maintained  for  a  less  annnal  ontlay  than  10  per  cent,  of  (he 
tirat  cost.  In  the  eieoution  of  the  project  it  was  proposed  to  make  such  repairs  to 
the  existing  roads  as  would  enable  them  to  he  used  till  the  new  ones  coald  he  built; 
then,  as  the  amount  appropriated  was  very  small,  in  comparison  with  the  estimated 
cost,  it  was  proposed  to  expend  it  on  such  parts  of  the  new  system  of  roads  aa  would  be 
of  most  direct  and  immediate  benefit  to  travelers  in  the  Park.  Tbe  work  was  all  done 
by  hired  labor,  and  the  supplies  were  purchased  in  open  market.  The  repairs  above 
tnentioned  consisted  in  widening  and  straightening  the  roads,  removing  stones, 
Htumps,  and  trees,  improving  the  drainage,  constructing  tum-onts  at  frequent  inter- 
vals, reducing  slopea,  repairing  bridges  and  fords,  covering  cordaroy  with  aods  and 
earth,  etc.,  and  the  cost  was  uom  (S5  to  |175  per  mile.  The  roads  were  mncb  im- 
proved ;  but  they  were  very  far  from  being  good,  even  then, 

la  the  meantime  I  commenced  a  new  road  from  Mammoth  Hot  Springs  to  and 
through  the  cafion  of  the  west  fork  of  the  Gardiner  Biver,  to  connect  with  the  road 
of  the  Fire  Hole,  at  a  point  near  Swan  Lake. 

At  the  end  of  the  working  season  of  1883, 1  estimated  that  it  wonld  require  |205, 000 
to  complete  the  project ;  of  this  amount,  S6,000  was  for  office  and  quarters ;  $20,000 
for  tbe  road  f^om  Yancy's  to  Clark's  Pork ;  *  •  •  thus  leaving  (l^^.ODO  as  the 
amount  necessary  for  completion  of  the  eysteni  of  roads  that  now  form  the  project. 

The  saperintendont  of  the  Park  was  authorized  by  the  Secretary  of  the  Interior 
to  expend  such  portion  of  tbe  appropriation  as  might  be  necessary  for  the  protection 
and  preservation  of  the  Park.  This  rednced  the  amount  available  for  roads  and 
bridges  from  129.000  to  $23,570.03. 

The  total  amonnt  that  baa  been  expended  upon  this  work,  np  to  the  beginniiig  of 
tbe  present  fiscal  year,  ia  aa follows: 

Appropriation  of  1883 $23,570.03 

Appropriation  of  1884 23,000.03 

Appropriation  of  1880 23,209.37 

Total  to  June  30,  18Sfi 69,779.48 

•   Tbe  following  is  a  summary  of  oxpenditnrea: 

New  work 40,983.43 

Annnal  repaira 13,697.28 

Tents,  tools,  and  materials  (including  ateam  saw-mill) 5,898.01 

Clerical  labor 2,869,00 

Kailroad  traveling oxpensea 1,737.00^ 
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The  tbitd  aev  work  ia  tbe  road  from  the  sonth  end  of  Beaver  Lake  to  the  hotel 
at  Norria  Qeyien  Basin.  It  'was  began  and  finished  in  the  snmmer  of  1885.  The  ob- 
ject of  this  load  was  to  avoid  a  series  of  obstacles  doe  to  bad  location. 

The  new  location  follows  a  lower  level,  giving  drainage,  exposnre  to  the  sun,  and 
a  soil  more  suitable  for  road  covering.  The  totallength  of  the  seotion  is  7  miles,  and 
its  cost  of  constractiou  was  $6,369.80,  or  about  t993.t>2  per  mile,  inclnding  wear  of 
toots,  office  expenses,  etc. 

The  fonrth  improvemuut  (Fire  Hole  to  Upper  Basin).  Thii  road  was  completed  in 
one  season  (1380).  Its  length  is  (j.9  miles,  and  its  cost  n-a8t6,042.&.1.  It  rednces  con- 
Hiderabl;  the  distance  to  be  traveled  in  reaching  the  Upper  Geyser  Basin,  Jt  is  well 
baik  tbroDKbont,  and  its  bridges  and  culverts  are  of  the  most  substantial  character. 
It  follows  the  river,  and  is  sensibly  level,  and  as  the  road-bed  is  mostly  composed  of 
gravel  that  packs  well,  it  is  a  very  pleasant  road  to  drive  over. 


The  fifth  new  road  (through  Qibbon  CaDon]  was  commenoed  in 
1884  and  oompieted  AngDst  1.  1885.  This  seolion, about  'i  miles  in  length,  wae  ^en- 
er»lly  one  of  the  worst  in  the  Park,  and  was  dreaded  alike  by  drivers  and  tonrists. 
It  is  now  a  good  road  at  nil  times,  is  Dover  mnddy,  and  forms  a  stretch  that  drivers 
soon  select  to  make  up  lost  time  on.  Its  total  cost  was  (4,€04.M,  inclnding  a  very 
good  bridge  that  coat  $877. 

The  sixth  section  was  along  the  Yellowstone  River,  near  the  Falls.     The  improve- 
ment was  made  in  tho  snmmer  of  l&H  and  cost  tl,  919. 57. 


Thia  was  tho  condition  of  affairs  at  the  beginning  of  the  present  fiscal  year.  Tip  to 
this  lime  the  funds  for  Ibe  work  had  been  disbursed  by  the  saperintendont  of  the 
Pikrk  on  my  vouchers  duly  certified.  The  appropriation  for  the  fiscal  year  ending 
Jnne  30,  IHtiT,  amounted  to  (^0,000,  and  it  was  nrovided  in  the  act  that  this  money 
should  be  expended  under  tho  direction  of  the  Secretary  of 'War. 

The  project  for  its  expenditure  was  as  follows  :  First,  to  build  a  wagon-road  from 
Norrls  Oeyscrs  to  Grand  Cafloo,  13  miles,  cost  (13,000 ;  Second,  general  repairs  t«  ex- 
isting roads,  |a,000. 

"Work  was  pushed  vigoronslf  ou  the  now  load,  but  owing  to  early  snow-storms  and 
bod  weather  it  was  not  completed.  Ite  total  length  is  11}  mites.  All  of  the  trees, 
etnmps,  and  rocks  have  been  removed  from  tho  right  of  way,  and  about  9  miles  have 
been  graded.  Tbe  amoiiut  expended  od  this  work  is  89,388.48,  and  I  estimate  that 
it  witrrequireabon(t3,000  to  complete  the  work.  Abouttl.OOOof  thia  will  beneeded 
fortherepairof  tbe  portion  graded  last  fall,  for,  being  soft,  it  will  probably  be  washed 
a  good  deal.  I  also  made  thorough  repairs  (amoanting  to  rebuilding)  to  the  section 
ot  road  from  Green  Creek  along  Beaver  Lake  and  Obsidian  ClifT.  The  work  was  ex- 
pensive on  acconot  of  tho  number  of  rock  cuts,  and  it  is  very  well  done.  The  right 
of  way  ia  clenrcd^or  abont  'ii  miles  and  it  is  graded  and  finished  for  abont  1}  miles. 
A  very  good  bridge  was  built  across  the  outlet  of  Beaver  Lake.  The  cost  of  the  im- 
provement was  Sl74'l''^9.  In  addition  the  sum  of  (138.50  was  expended  In  minor 
repairs  else  where. 

By  direction  of  tho  Chief  of  Engiccers  I  enbmitted  an  estimate  Octo'or  9, 1666,  as 
follows : 

IMTIWATE   FOR  BOADS   IK   YELLOWSTOSB  PARK,    FOR  FISCAL  YKAB  HKDISQ  JUNB  30, 

1888. 

For  road  from  Upper  Goysora  to  outlet  of  lake,  via  the  west  arm $40,000 

From  outlet  to  Yancy'a  via  Grand  CaDou 45,000 

FromYancy'sto  Mammoth  Hot  Springs 20,000 

For  road  from  Fire  Hole  to  boundary  of  Park  towards  Beaver  Coltok 20,000 

For  general  repair  and  improvement  of  existing  roods ', 25,000 

Total 150.000 

This  will  build  100  inilcs  of  now  road  and  repair  100  miles. 

In  the  foregoing  I  mode  no  estimate  for  the  road  from  Yancy's  to  tbe  boundary  of 
the  Park  towards  the  Clark's  Fork  mines.  Thia  item  bos  been  omitted  from  the  es- 
timate since  tbe  firnt  year  of  tbe  work.  About  this  time  an  effort  was  made  to  securo 
from  CoogresB  n  right  of  way  for  a  railroad  through  tbe  Park  to  reach  these  miuos. 
If  this  railroad  was  bnilt  there  would  certainly  be  no  need  of  awagon-road.  Fortu- 
nately this  hitl  failed  each  year  to  become  a  law,  and  now  another  route,  that  does 
not  pass  through  tbe  Park,  has  bocQ  found,  and  tl^o  nf^tter  may  bo  regarflpd  sq 
eettled. 


on-ever,  mai  a  roau  Buoaiii  aome  iime  im  oniii  ma  lar  u  aoaa  aune.  i  nu 
hntiful  Bad  iatereatiDg  portion  of  the  Fkrk,  and  Soda  Battaonsht  alwkjB 
p  u  a  Kkme- keeper's  sUktion.  Id  renrd  to  rBilromds,  I  nMd  oalj  say 
d  regsrtl  tbeir  introdactioD  into  tbe  Park,  npon  anr  pret«zt  whatcTcr,  as 
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I  ihink,  bon-ever,  tbat  a  road  shoaid  Hme  timebe  bnilt  as  far  u  Soda  Bottc.     This 

a  Tory  beautiful  a    ' 
I  be  kept  a. 

lat  I  sboald  r.„ _ ,    , 

very  Berion*  detrimeat  aod  injury,  &ud  I  think  that  all  trao  friendi  of  tba  Park 
loald  oppose  them  b;  every  means  in  their  power. 

CsptaiD  Kin^an  tarned  over  to  me  an  Dnexpended  balsnoe  of 
3,547.68.  After  tlie  close  of  work  in  the  fall  of  1886  all  employes,  ex- 
ipt  a  watebmeu,  were  discharged,  and  the  tools  and  plant  were  stored 
1  a  roQgli  shed,  loaned  by  the  Interior  Department. 

In  May,  1887, 1  visited  the  Park  and  made  arrangements  for  the  early 
»amptiou  of  the  repair  work,  to  be  paid  for  oat  of  tbe  above  onex- 
Boded  balance. 

I  arranged  the  working  party  so  as  to  make  the  moDey  carry  on  work 
» Jnly  1,  thoB  preserving  an  efficient  skeleton  orgaotzatioa  for  the  work 
F  the  next  fiscal  year  nnder  a  new  appropriation. 

The  winter  of  188C-'87  was  a  long  and  severe  one,  attended  with  a 
eavy  fall  of  snow.  This  had  its  effect  on  the  roads  in  the  Park,  and  it 
tqnired  more  than  the  above  balance  to  pat  them  in  good  shape  for 
le  snmmer's  travel.  It  was  expended,  however,  as  jndicioasly  as  possi- 
le,  and  by  June  20  tbe  permanent  roads  were  all  in  very  fair  condition. 

Tbe  Gardiner  Biver,  having  changed  its  channel  Just  above  the  main 
ridge,  threatened  the  nndermining  of  the  sonth  abntment  pier.  A 
rash  and  gravel  dam  and  revetment  were  built,  to  tnm  the  water  back 
ito  tbe  old  channel,  so  as  to  pass  tbe  currout  under  the  bridge  parallel 
» tbe  piers.  This  work  was  well  done,  under  the  supervision  of  my 
rereeer,  Mr.  Lamartine,  and  has  fully  accomplished  its  purpose,  and 
adoubt«dIy  saved  tbe  bridge,  as  tbe  spring  rise  in  the  Gardiner  was 
ansnally  high  and  long  maintained. 

On  the  IGtb  of  May  two  parties  with  teams  and  scrapers  were  set  to 
ork  on  general  repairs,  which  consisted  in  cleaning  out  ditches  and 
ilverts,  filling  ruts,  crowning  up  roads,  replantdng  Tower  bridge  over 
ardiner  Biver,  rebuilding  retainingwalls,  where  injured  by  spring 
nrms,  and  clearing  off  fallen  timber  and  rocks,  earth,  sand,  etc., 
ashed  down  by  snow  slides,  spring  thaws,  etc 

About  half  a  mile  of  the  road  alongside  and  in  the  bed  of  the  Vir- 
Inia  Gaijon  bad  been  washed  out  by  the  spring  floods  la  tbe  Gibbon 
iver,  requiring  an  entirely  new  constrnction. 

The  high  trentle  bridge  in  the  Golden  Gate  CaQon  (Kingman  Pass) 
as  strengthened  by  putting  in  another  heavy  timber  support  and  road- 
earer  cross-beam,  the  new  bent  being  well  braced  to  those  on  each 
de.  A  rough  temporary  bridge  of  logs  and  poles  was  built  across 
bsidian  Creek,  which  hald  been  nnnsnally  high,  making  the  ford  dan- 
arous,  to  accommodate  travel  until  a  permanent  bridge  could  be  botlt. 
.  number  of  small  bridges,  damaged  by  spring  storms,  were  repaired. 

On  Jane  30, 1387,  therefore,  tbe  permanent  roada  and  bridges  were 
I  good  order,  the  old  temporary  roads  were  in  fair  condition,  and  all  of 
te  appropriation  for  tbe  bscal  year  was  exhausted. 

Congress,  by  act  approved  March  3,  1887,  appropriated  120,000  for 
le  fiscal  year  ending  June  30,  1888.  It  is  proposed  to  retain  aboot 
t,000  of  this  for  necessary  repairs  next  spring,  before  a  new  appropn- 
ton,  if  made,  becomes  available,  and  to  expend  the  balance  this  sam- 
er  and  fall : 

(1)  In  finishing  tho  present  incompleted  road  from  Korris  Basin  to  tbe 
rand  Cation  of  the  Yellowstone,  about  12  miles. 

(2)  To  build  a  new  road  from  Swan  Lake  Meadow  to  Beaver  Lake,  to 
1  the  gap  in  the  main  road  from  Mammoth  Hot  Springs  to  Korris  Ba- 
li.   This  will  be  about  7  miles  in  length. 
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(3)  To  baild  6  miles  of  new  road  from  Morris  Basin  to  Gibbon  GaSon, 
closing  this  gap  in  the  main  highway  into  the  Park. 

(4)  To  bnild  about  10  miles  of  new  road  from  Oibbon  CaQon  to  Fire 
Hole  Basin,  or  as  much  thereof  as  the  remaining  fands  will  permit. 

A  few  light  trails  will  be  cnt  out  to  objects  of  special  interest,  such 
as  the  top  of  the  Great  Falls  of  the  Yellowstone,  and  perhaps  a  foot- 
bridge will  be  thrown  across  the  river  just  above  the  Upper  Falls. 

Hy  policy  will  be  that  of  my  predecessor,  Uaptain  Eingman,  to  bnild 
thoronghly  good  roads  and  bridges,  as  far  as  we  go,  rather  than  to  at- 
tempt to  secure  a  greater  mileage  of  inferior  roads. 

Captain  Eingman,  in  his  previous  annual  reports,  has  strongly  urged 
on  Congress  the  advisability  of  giving  .more  Kberal  appropriations  for 
the  improvement  of  the  artificial  feature^  of  the  great  National  Park. 

I  quote  as  follows  ftom  his  reports : 

It  is  very  difScult  to  make  plans  for  the  improvement  of  the  Pftrk,  on  Bccoant  of 
tbe  nncertainty  as  to  what  its  fotnre  ia  to  be. 

The  law  sars  that  it  is  dedicated  and  set  apart  as  a  pnbliopark  or  pleasnring  gnmod, 
for  the  benefit  and  enjoyment  of  the  people.  Aa  long  aa  lu  timber  is  preeerrBd  it  is 
Tajnable  as  a  reservoir  for  onr  two  great  rivers.  If  it  were  extended,  soaa  to  inclade 
winter  as  well  as  sammer  ranges,  itF  might  also  afford  a  last  resort'  and  perinanent 
abiding  place  for  the  large  game  of  the  country. 

The  plan  for  improvement  which  I  have  Babmitt«d  is  i[iven  upon  the  supposition, 
and  in  the  eameet  hope,  that  it  will  be  preserred  as  nearly  as  may  be  as  tbe  hand  of 
natnre  left  it — a  source  of  pleasure  to  all  who  visit  it,  and  a  source  of  wealth  to  do 
one.  If  the  Park  ever  becomes  truly  popular  and  national,  it  will  be  when  the  peo- 
ple come  to  know  and  appreciate  its  deliebtful  summer  climate,  the  wonderfnl  effloatry 
of  itA  baths  and  its  mineral  waters,  as  well  as  the  natural  wondeiB,  beauties,  and  onn- 
0«itieBto  beaeen  there  ;  then,  if  there  are  numerous  small,  quiet  hotels  scattered  here 
and  there  throngboat  the  Park,  where  visitors  can  have  plain  and  simple  accomcao- 
dations,  at  moderate  prices,  tbe  overworked  and  the  sick,  as  well  as  the  curious,  will 
come  here,  not  to  be  awed  by  the  great  fall  and  astonnded  by  tbe  geysers,  and  then  to 
go  »way,  but  will  come  here  and  remain  for  weeks  or  months,  and  will  find  wbat 
tbey  seek — rest,  recreation,  and  health.  But  if  it  ever  becomes  the  resort  of  fashion, 
if  its  forests  are  stripped  to  rear  mammoth  hotels ;  if  the  race-course,  the  drinUnff 
saloon,  and  the  gambling- table  invade  it ;  if  its  valleys  are  scarred  by  railroads  and 
its  hills  piercdd  by  tunnels,  if  its  purity  and  quiet  are  destroyed  and  broken  by  tbe 
noise  and  smoke  of  the  locomotive ;  if,  in  short,  a  sort  of  Coney  Island  is  established 
there,  then  it  will  cease  to  belong  to  the  whole  people  and  will  be  onworthy  tbe  can 
and  prot«clion  of  the  National  Government. 

Dnring  Qte  postseason  (1885)  the  game,  the  growing  timber,  and  the  objects  of  on- 
riowty  and  interest  in  the  Park  have  been  better  protected  than  ever  before ;  the  num- 
ber o(  visitors  increases  from  year  to  year,  and  while  there  are  many  complaints  of 
bad  roads,  poor  and  inadequate  hotel  accommodations,  and  high  prices,  I  talked 
vvith  none  among  the  thousands  who  visited  it  who  did  not  appreciate  the  wisdom 
that  dedicated  the  National  Park  to  its  present  uses,  or  who  doubted  that  tbe  Park 
tras  destined  to  a  groat  and  valuable  future.  It  is  not  too  mnch  to  say,  that  if  tbe 
Park  can  be  preserved  as  it  now  is,  subject  only  to  such  slight  changes  as  are  neces- 
sary to  secure  good  roads  and  trails  through  it,  and  proper  hotels  to  insnre  the  com- 
fort of  visitors,  it  will  become,  in  time,  a  health  and  pleasure  resort  unequalled  in  tbe 
whole  world.  Its  maintenance  is  of  more  than  national  importance;  Itis  an  object 
of  direct  personal  interest,  now  and  in  time  to  oome,  to  travelers  and  scientists  the 

I  can  not  too  heartily  indorse  what  Captain  Eingman  says.  The  "So- 
tional  Park  is  a  great  national  trust,  which  should  be  carefully  guarded 
and  preserved,  while,  at  the  same  time,  made  readily,  safely,  and 
cheaply  accessible  throughout  its  extent. 

In  addition  to  the  main  thoroughfares,  good  branch  roada  and  trails 
slionld  be  made  to  the  many  minor  objects  of  interest  off  the  main  lines  of 
travel.  About  and  across  the  hot  spring  and  geyser  formations  good 
walks  should  be  laid  for  their  protection,  and  for  the  comfort  and  safety 
of  toarJBts. 
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As  the  mileage  of  permaoeat  roads  increases  the  oaUay  for  aanaal 
repairs  tUI  become  greater.  Under  tbe  present  sfStemof  small  aanaal 
appropriations,  the  repair  and  maintenance  allotment  is  aodDly  large 
compared  vith  the  constmotion  expenditore,  being  about  17  per  c^it^ 
when  it  should  be  not  more  than  10  per  cent  It  wonld  be  mnch  better 
to  appropriate  each  year,  for  a  few  years,  as  large  amoonts  as  can  be 
properly  expended  each  season,  nntil  all  the  roads  and  bridges  are  in 
flrst-olass  shape ;  after  that  it  would  need  very  small  aanaal  appropria- 
tions for  repairs  and  maintenance.  Tbe  homely  proverli,  "A  stitch  in 
time  saves  nine,"  is  nowhere  so  applicable  as  to  KHida.  Timely  r^MJn 
are  the  most  economical  in  the  long  run,  and  for  this  reasoa  a  consider- 
able perceatage  of  the  small  ^noal  appropriations  ia  leaerved  for 
spring  repairs. 

All  roads  in  the  Park  should'  be  equal  to  tbe  best  macadamized  oomi- 
try  roads  anywhere  extant  in  tbe  United  States.  Every  dollar  iHop- 
erly  and  economically  expended  on  the  roada  and  bridges  is  pat  where 
it  will  show  for  itself  in  direct  benefits  to  be  derived,  and  sach  improve- 
ment adds  to  the  material  and  constructive  value  of  this  fine  nadosat 
domain,  jnst  as  ditches,  fences,  trees,  buildings,  etc.,  add  to  the  value 
of  agricaltnral  lands  rr  other  real  estatf*. 

Captain  Kingman  estimated  for  the  fiscal  year  ending  June  30,188S, 
$150,000,  while  only  $20,000  was  granted.  I  renew  his  estimate,  lew 
the  $20,000  given,  making  $130,000  for  tbe  fiscal  year  euding  Jane  3D, 
1880,  and  strongly  recommend  that  this  amount  be  appropriated,  and 
be  made  available  upon  the  pasaage  of  the  act.  The  working  season 
after  Jaly  1  is  very  short,  and  it  would  be  of  material  advantage  to  have 
a  good  sum  available  early  iu  the  spring,  or  not  later  than  May  15, 1SS9. 

With  this  estimated  amount  it  ^s  proposed  to  accomplish  tbe  foUov- 
ing,  viz : 

To  build  a  rowi  from  Upper  Ooyser  Bmiq  over  tho  Continental  Divide  to  the 

moatbof  the  Yellowatone  River,  VIA  the  waat  arm  of  the  lake,  30  milea  ..  140,000 
To  improve  and  compiele  the  present  roaf;h  road  from  the  lake  aloog  the 

liver  to  the  Grand  CaaoD,  14  miles 10,000 

To  build  a  new  road  fhim  the  Grand  Caftan  to  Yancy's,  SOmilea 30,000 

To  improve  and  complete  the  present  congh  road  flram  Yanof '■  to  the  Mam- 
moth Hot  SprioKs,  18  miles  .: SO,  000 

(Thns  completing  the  circuit  of  the  piark,  and  obviating  foe  toarista  tbo 
necesBitf  of  having  to  retrace  anj  roads.) 

For  general  repairs  of  existing  losds S0,0I>1 

For  »  portable  steam  saw-mill 3,000 

For  a  portable  rock-chuher 2,0M 

For  warelioose,  stable,  office,  and  dwell iog-hooae  for  ovetaeet  and  watoh- 
maik ^,<IK 

Total l»,Oi» 

Haaling  lamber  for  bridges  ^s,  at  present,  a  great  item  of  expense; 
good  milling  trees  are  abundant  in  the  vicinity  of  all  bridge  sites,  uid  it 
wonld  be  more  economical  to  have  a  portable  steam  saw -mill  tbatconM 
be  placed  to  saw  lumber  on  the  site  needed  than  to  haal  from  tbe  pres- 
ent saw-mill  at  Mammoth  Hot  Springs.  There  is  plenty  of  good  rock 
for  road  covering  in  the  park,  and  it  is  widely  distributed.  A  good 
steam  rock-crusher  is  needed  to  reduce  this  rock  to  the  proper  shape 
and  dimensions. 

A  suitable  warehouse  for  the  winter  storage  of  tools  and  outfit,  aod 
for  a  summer  depot  for  subsistence  supplies,  is  mnch  needed,  as  is  also 
a  small  warm  stable  for  the  Iioiisiag  of  such  stock  as  may  be  needed  bj 
the  permanent  repair  party.  A  portion  of  the  warehoase  conld  be  set 
off  aod  need  as  an  ot&cfi  for  tb?  resident  engineer  and  oveneer. 
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A.  plain,  comfortable  residence  for  tbe  latter  should  be  provided. 
This  can  be  used  in  winter  by  tlie  watchman  in  charge  of  tbe  property 
and  plant  belonging  to  the  work.  There  are  no  houses  to  be  rented 
and  in  winter  the  hotels  are  closed,  so  that  tbe  watchman  bas  no  place 
to  live.  He  should  be  fhmished  every  reasonable  comfort,  including  a 
plaoe  for  Mb  family,  as  the  winters  are  long  and  severe,  and  he  is  almost 
entirely  isolated  from  the  world. 

It  will  always  be  necessary  to  keep  some  one  in  the  Park  to  have 
obarge  of  tbe  annual  repairs,  so  that  the  expenditure  for  buildings,  as 
reoommeuded  above,  will  be  judicious  and  necessary.  These  bnildings 
should  be  situated  at  Mbmmoth  Hot  Springs,  tbe  headquarters  of  the 
superintendent  and  other  Park  officials.  The  saw-mill  is  tliere,and  trees 
for  milling  abound  in  the  neighborhood.  The  lumber  will  be  relatively 
cheap,  and  strong,  warm,  substantial  buildings  can  l>e  erected  for  the 
snm  estimated.    Once  built,  they  will  last  for  very  many  years. 

In  conclusion,  I  desire  to  acknowledge  the  material  and  valuable  as- 
Bistanoe  Ihave received  from  my  overseer,  Mr.  Lamartioe.  He  has  been 
devoted  to  bis  duties,  and  has  performed  them  intelligently  and  faith- 
fbUy. 

Moneg  atatement. 

AJnonut  nppropriated  b;  ftot  approT«d  Aagnst  4,  I8B6 930,000.00 

July  1|  1887,  unooDt  expended  daring  flecol  year,  exolnsive  of  liabilities 

ODtstauding  Jd17  1, 1866 30,000.00 

I  AmoQDtfeatimated)  reqaired  for  completion  of  exiatinKpTojecta 250,000.00 

J  Araonnttbatcaabepn>titabl7ezpeDdedinliscKlyearenaingJane30,ia89  130,000.00 
(  Total  expended  to  Jul;  1,  1887 89,779.42 
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ANNDAL  BEPORT  OF  LIEUTENANT-COLONEL  O.  M.  POE,    CORPS  OF  EN- 
GINEERS, srr.  BRia.  oen,  u.  s.  a.,  for  the  fiscal  tear  endikg 

JOSE  30,  1887. 


United  States  Enqineeb  Osvicul, 

Detroit,  Mick.,  July  7, 1887. 
Sib  :  I  have  tlie  Iionor  to  trausmit  berewitb,  in  dnplicat«,  my  annnal 
report  od  tbe  '*  issne  of  tbe  published  charts  of  the  Northera  and  2f^ortb- 
Trestern  lakes"  for  tbe  fiscal  year  ending  Jane  30, 1887. 
Very  rcspectfaIly,yonr obedient  seirant, 

O.  M.  PoB, 
Lieut.  Col.  of  Engineers, 
Bvt.  BHg.  Genl,  U.  S.  A. 
The  Chief  of  Engineees,  U.  3.  A. 


Tbe  Issae  of  the  charts  to  registered  vessels  has  continued  doring  the 
year  Id  accordance  with  regnlattons;  also  their  sale  at  a  fixed  price  (to 
cover  cost  of  paper  and  printing)  to  all  who  desired  to  purchase. 

The  following  table  shows  the  extent  of  this  business : 


Hnmber. 

ToUl. 

i.m 

10,338 

t.wa 

e.s8i 

The  snm  of  $460.80  was  turned  into  the  Treasury  from  sale  of  1,536 
charts,  at  30  cents  each. 

Total  nnmber  of  charts  issued  to  Jnly  1, 1886 143,300 

lisued  botween  July  1,  1886,  anclJnly  1,  ISBT 6,531 

Total  issno  to  July  1, 1887 ,.  148.831  , 
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OwiDg  to  ubanges  iu  chanDclm,  the  discovery  of  proviouBly  imknowa 
dangera,  aod  the  extotuioD  of  worku  of  rivur  and  haibiir  improvemeDt, 
many  of  the  charts  iiow  require  additioua  aud  corrections  ia  order  to 
render  them  of  the  greatest  service.  In  some  cases  limited  surveys 
will  be  reqalred  to  obtain  the  requisite  data.  A  case  in  point  is  the 
Rhoal  some  3  miles  west-southnest  irom  Waugoshauce  light-hoase. 
The  ehoalest  sounding  in  this  vicinity  shown  on  the  chart  is  22  feet, 
yet  a  steaioer  has  been  surround  this  season  only  a  short  distance  from 
it  in  14  feet  of  water.  This  shoal  should  be  surveyed  aud  located  on 
the  charts,  bat  there  are  no  funds  available  for  the  purpose. 

Considering  the  extensive  use  made  of  the  charts,  and  their  recog- 
nized value  to  the  lake  marine,  the  sum  of  tIO,000  should  be  annually 
appropriat«d  for  the  purpose  indicated,  aud  I  urgently  recommend  that 
a  beginning  be  now  made  in  the  matter.  The  cost  of  printing  and  issu- 
inff  charts  ia  now  so  small  that  it  can  not  be  further  reduced. 

I  therefore  iiave  the  honor  to  submit  the  following: 

BSTDU.TB  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1SS9. 

For  priating  and  Jnaing  charti  for  the  uso  o(  navigatora,  and  electrotyping 
copper  plaMafoT  chart  priotiog (3.000 

For  minor  anrreyi  sad  other  expenaei  coooeoted  with  conectiDg  and  exteud- 
ing  the  chart*  of  the  Northem  and  Kortb  western  IaIcm 10,000 

Total 13,009 

Money  statement. 

BUKVBTS  OF   KORTHERS  AXD  NORTKWXSTKBN  I.AKBS    1887. 

AmoDDt  allotted  ^m  act  approved  Aairnst  4,  l^Sd '. $1,000 

Jaly  I,  1887,  amount  ezpunded  dn ring  Htcal  year 1,000 

Jaly  1, 1SS7,  amount  available,  appropriation  March  3,  1867  (allutment  for 

this  offloo  not  yet  madaj 2,009 

Amount  reqnired  for  oontinning  printing  and  issuing  charts. . .  $3, 000 

Amonot  required  for  minor  sorvevs,  etc 10,000 

13,000 


,y  Google 


APPENDIX  C  C  C. 


EXPLORATIONS  AND  SUEVEVS  IN  THE  DIVISION  OP  THE  MISSOUHI. 


ileaixiuabtbks  division  of  the  missoubi, 

Office  Chief  Enqtneeb, 

Chicago,  IlL,  July  8, 18S7. 
General:  I  have  the  houor  to  sabmit  tbe  following  report  of  tbe 
operations  carried  od  Jh>in  this  ofBce  during  the  fiscal  year  ending  June 
30, 1887. 

There  lias  been  do  field  work  in  progress  during  the  year.  The  office 
force  has  consisted  of  one  general  service  clerk,  Frederick  A.  Petersen. 
The  office  work  has  consisted  in  collecting,  compiling,  and  platting  geo- 
graphical information  for  the  improvement  of  existing  maps ;  in  making 
redactions  and  enlargements,  and  fac  simile  copies  and  tracings  of  maps 
of  military  and  Indian  reservations,  posts,  scones,  reconnaissances,  etc., 
for  use  at  these  headquarters,  for  file  and  forwarding. 

During  tbe  year  monthly  reports  of  operations  have  been  received 
from  the  engineer  officers  of  the  departments  included  in  this  division. 
Besides  these  reports  these  officers  are  reqnired  to  forward  such  special 
reports  and  maps  of  work  done  as  m^y  be  useful  to  tbe  major-general 
commandiog  tbe  division. 

«■••••• 
Very  respectfully,  your  obedient  servant, 

Thos.  U-.  Handbuby, 
Major  Corp»  of  Engineers, 
Engineer  Officer,  Division  of  Missouri. 
Brig.  Gen.  Jahes  C.  Duanb, 

Chief  of  Engineers,  U.  S.  A. 


NOTK.— 8UMM4EY  OF  OFFICE  WORE  PEBFORMKD  DURING  TIIK  YEAR. 

Hap  (tenitor;  west  of  tbq  Mississippi  Biver)  corrected  bj  huDd 

Hape  monDt«d ! 

HapaiKiied 

TracingsnutdepertainiiiK  to  railroada,mllltai7  reservations,  riQe  raages,  etc 

Blae  piinta  made  pertaiiiiog  to  the  proposed  military  post  at  HighwoM,  Itl.,  and 

to  toe  reaerration  at  Fort  WiDDeDago,  Wia 

Sondry  aketcbea  of  flags  and  relating  to  target  practice. 
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EXPLOEATIOSS  AND  SUEVEY8  IN  THE  DEPARTMENT  OF  CALIFORNIA. 


ANNUAL  REFOBT  OF  LIEUTENANT  ISOMAS  L.  CASET,  COBPS  OF  ENQI- 
NEERS,  FOB  IBS  FISCAL  TEAB  ENDING  JUNE  30,  1887. 


EHaiNEEB  Office, 
Headquabtebs  Division  of  the  Faoifio, 

San  Frtmcuco,  Cal,  July  11, 18S7. 

Bib  :  I  have  the  honor  to  transmit  herewith  my  report  of  operations 
in  this  oCBce  for  the  fiscal  year  ending  Jane  30, 1887. 

Topographical  Assistant  Clement  Winstanley  has  been  coDtinuallj 
on  duty  tbroaghont  the  year  and  has  rendered  valnable  and  very  effi- 
cient service.  Assistant  H.  H,  Price,  previously  on  duty  in  this  office, 
went  out  of  service  on  the  30th  of  June,  1886,  in  accordance  with  an 
order  reducing  the  clerical  force  of  the  division. 

Bnt  littie  field-work  has  been  accomplished  because  of  the  lack  of  the 
necessary  ftinds,  and  this  lias  been  limited  to  several  small  surveys  in 
the  neighborhooa  of  the  Presidio  of  San  Francisco,  the  chief  of  which 
was  a  redetermiuatiou  of  a  tract  known  as  the  Rancho  Ojo  d4  Agn»  d^ 
Figneroa. 

The  riHe  ranges  at  Angel  Island  have  also  been  redetermined  and 
snitable  firing  points  established. 

During  the  annual  march  of  instruction  of  Light  Battery  K,  First 
Artillery,  the  itinerary  officer  secured  a  series  of  notes  which  added 
somewhat  materially  to  a  knowledge  of  the  roads  between  San  Fran- 
cisco and  Monterey,  chiefiy  in  the  mountainous  coast  regions.  These 
notes  were  submitted  to  this  office  for  reduction,  and  the  resalts  were 
recorded  on  the  department  map. 

The  office-work  has  been  limited  mainly  to  the  new  map  of  the  De- 
partments of  California  and  the  Colombia,  which  is  now  completed 
with  tbe  exception  of  some  minor  additions  necessitated  by  the  progress 
of  several  railroads.  Other  work  has  consisted  of  the  mounting  of  a 
large  number  of  maps  for  the  division  commander,  the  drawing  of  grad- 
uated arcs  for  heavy-gnu  firing  and  incorporation  of  information  derived 
from  various  sketch  maps  into  the  general  map  of  the  departments  above 
mentioned. 

Tbe  only  recommendation  which  appears  to  be  necessary  is  for  funds 
to  aid  in  securing  a  more  exact  knowledge  of  certain  regions  in  sonth- 
fuistem  California.  For  this  parpose  an  appropriation  of  tl,000  would 
be  desirable. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casbt, 
First  Lieutenant  of  Engineers. 

The  Chief  of  Enoineebs,  TT.  S.  A. 

DgitizecbyCjOOgIC 
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EXPLORATIONS  AND  SURVEYB  IN  THE  DEPARTMENT  OF  DAKOTA. 


Hbadquabtsbs  Dbpabtmbnt  op  Dakota, 

Office  Chikf  Enqine&b  Offices, 

Saint  Pavl,  Jftnn.,  July  7, 1887. 

General  :  I  bare  the  honor  to  Bobmit  the  following  report  of  work 
performed  in  tble  office  darioK  the  fiscal  year  ettding  Jane  30,  1887. 

The  oflloe  was  moved  from  Fort  Snelliog,  Hino.,  to  Saint  Paal,  Hioo., 
:NoTember  1, 1886. 

Topocrrapbical  Assistant  £.  H.  Babowiez  has  been  on  duty  througlioat 
the  year.  Aa  the  offloe  force  is  limit«d  to  this,  one  man  the  amoont  of 
work  was  necessarily  restricted,  althoa^h  he  is  a  qaick  and  efficient 
draaghtsman. 

Daring  Angost  and  September,  1886,  the  soath  line  of  the  Fort 
Boford,  Dak.,  military  reservation  was  resurveyed  by  me  and  report 
BDbmitted. 

From  the  middle  of  September  nntil  November  1, 1886, 1  was  on  daty 
to  assist  commissioners  detailed  by  the  Interior  Department  to  allot 
lands  in  severalty  to  the  Orow  Indians  on  their  reservation  in  Montana. 
A  report  was  snbmitted  to  the  Assistant  Adjutant-General. 

On  May  20  I  left  Saint  Paul  to  make  survey  of  Fort  Bnford,  Dak., 
military  reservation,  retarning  June  25,  A  report  has  been  prepared 
and  sabmitted. 

A  new  target  range  was  laid  off  at  Fort  Snetling,  Minn.,  daring  July 
and  Angnst,  1886. 

Scports  of  linnting  trips  have  been  submitted  by  First  Lientenaot 
Hacaalay,  Medical  Department,  and  Second  Lieutenant  Robertson,  First 
Cavalry.  The  latterone  especially  embraced  considerable  new  and  use- 
fal  information. 

Itineraries  of  the  march  of  troops  of  the  Seventh  Oaralry  from  Fort 
Yates,  Dak.,  and  Fort  Keogh,  Mont.,  were  submitted  by  Captains  Mc- 
Dongall  and  EMgerly,  Seventh  Cavalry. 

In  the  office  the  work  has  been  constant,  making  tracings,  blue-pro- 
cess photographs,  monnting  and  distribating  maps,  etc.  The  plats  of 
all  the  posts-of  the  Department  have  been  revis^  and  brought  op  to 
date. 
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EXPLORATIONS  AND  8UBVEY8  IN  THE  DEPABTMENT  OP  THE  COLUMBIA. 


Headquarters  Department  of  the  Golumsia, 

Engineer  Office, 
Vancouver  Barracks,  Waak.,  July  1, 1887. 
General  :  I  have  the  honor  to  aubmit  the  following  report  of  en- 
gineer operations  in  the  Department  of  the  Colnmbia  for  the  fiscal  year 
ending  Jnoe  30,  1887: 

In  obedience  to  Special  Orders,  Ko.  243,  Headquarters  of  the  Army, 
AdjutantrGeneral's  Ot&ce,  dated  October  19, 1886,  I  reported  at  these 
headquarters  to  the  commanding  general  Department  of  the  Columbia,  ' 
and  was  assigned  to  daty  as  engineer  officer  per  General  Order  Ko.  31, 
Paragraph  II,  dated  Headqaarters  Department  Colnmbia,  December 
14, 1886,  relieving  First  Lieut.  Edward  Burr,  Corps  of  Engineers. 

PERSONNEL. 

General  Service  Clerk  A.  Downing  has  been  assigned  to  this  office 
throughout  the  year 

'  General  Service  Clerk  C.  A.  Homan  was  assigned  here  also  until  De- 
cember 1, 1886,  when  he  was  ordered  to  duty  in  the  medical  director's 
office;  so  that  there  is  bat  one  assistant  now  in  this  office. 

FIELD  wore. 

The  following  field  work  has  been  done : 

Besnrvey  of  the  western  boundary  of  the  Yancouver  Military  Beser- 
vation. 

Sorvey  of  the  site  of  Columbia  City  in  connection  with  the  St  James 
Mission  claim. 

Sarvey  of  a  portion  of  the  St.  James  Mission  claim  lying  within  the 
Yanconver  Military  Beeervation. 

Also  locating  sites  for  new  company  and  other  quarters ;  sorveys  for 
new  roads  and  of  the  old  Territorial  road  within  the  limits  of  this  reser- 
vation. 
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Aeate  Bay  Hubor.  Ulnn.,  ImpiriTenient  of  — 
AdiiHiry  HuborCDiimilsakinatPliUadelphU. 

Ahukpea  Hubor,  Wis.,  iDproTemtat  of 

AtabaiDaRlTer.improyementof 

AUsKbeny  SiTer.  Fa.,  improvemeDtof.  

AUegben;  Rlrer,  dam  at  Herr'ii  Uluid, 
AtltEStor  River,  S.  C,  eismliutiDn  aod  surroy  ■ 

AUJsator  RiTer,  N.C,  eiamJofttlaa  of 

Altomaho  RItot,  Ga.,  ImproTetoeDt  of 

Amlto  River,  La..  Improrementof 

Ansi^Ue  Klrer.  Atk.,  Improvement  of. 

Aniupolls  Harbor,  Tai.,  ImproTement  at ... 

Apalaohlcula  Bay,  Fla.,  >mpR>r«ii«ito[. 

ApklMsblool*  Biver,  ImpTDTameat  of — . 

Appomattox  Rlv«r,  Va.,  impromaeDt  of . 

Aqaedaot  Bridge,  OeonelowD,  D.  C,  codi 

Anmaaa  Pau  and  Bay^ei.,  ImproremeDt  ot 

Antber'a  Hope  River,  V%.,  ImpiDvamenr  -' 

Arkanaaa  KfvBr.  operettanB  or  mac.boa 

Arkauatia  River,  at  Pino  Blnff  Improm    _ 

Artbnr  KiU  Bridge,  tiUteu  Island  Soand,  report  of  Board  of 

Arkanaaa  River,  Improvement  of 

ArkaruMBIvar,  survey  of,  from  Little  Rock  to  moDlh 

Aaaley  River,  H,  U^  Improvement  of 

AamaDd  Harbor,  Wis.,  impro cement  of 

Ashtabnla  Harbor,  OMo.  Improvement  of 

AUantloClty,  N,  J.,  earvey  of  harbor  of 

An  Sable  Harbor,  Utah.,  ImprovemoDt  ot 

B. 

BaltlinDre  Harbor,  improvement  of  entrance  to 

Baltimore  Harbor.  Md.,  examlDstlon  and  Biirvoy  for  widODlDg 

obannel  to  600  [bet  

Bangor  Harbor,  Me..  Improveiaent  of 

Bir  at  month  of  Limestone  Creek,  MayaviUe  Harbor,  Ey..  OI- 

amlDiulon  of 

Bar  Harbor.  Me.,  eiamlnatlon  and  anrvey,  niih  view  to  eatab- 

Liahlnea  breakwater ....._..... ._  .... 

Both.  He.,  Eennebeo  Blverat.  examination  and  sarvey 

BstlalioDOfUn^aers 

Batter;  Island,  head  of  Chesapeake  Bay,  pien  at 

Biyodnoe  River,  Ua.,  betnean  Venobscot  and  BrooksvUle, 

BaymBveat  La.,  ImproTSment  of. 

Bi^oaBIaok,  La.,  tmprovemool  of 

Bayon  Bartholomew,  La.  and  Ark,,  Imprayementof 

Bayoa  D'Arbonne,  La..  ImproTement  of 

Bayon  Coartabloau,  La.,  improvement  of. 

BayoD  La  Fonrcho,  La.,  examinailoD  for  lock  and  dsm  at 

month  of 

BayonMaoon,La.,lmpn)veineDtof 

Bayon  La  Foorclio,  L».,  Iioprovemi'nt  of 

BajoaPierre.UiBS,.  improvement  ol 

Bayon  PioftB,  I*.,  sBrvoyof 

Bayon  Plaquemlne,  La.,  and  oiber  ooDDsctlag  atreams,  for 

roots  to  Qnod  Lake,  eiamlnatioD  and  survey  of 

Ba^ on  Plaqnemioe,  La.,  mouth  of,  for  oounectlon  with  Mlssla. 

^aippi  Klver  by  locks,  oiamination  and  sarvey  of 

Bayou  Rondewav,  La.,  eiamination  of. 

Bayou  Bongo.  Ia.,  eiaminatlou  and  survey  of 

B^onTeohe,  La.,  Improvement  of 

BayoDTeoba,  La.,<»ODection  witb  Orand  Lake 

Bayon  Teche.  La.,  from  Saint  Mottlnavme  to  Fort  Barre,  ex. 

Bayon  Tsmiboune,L*.,ioip[0'ement  of 


Putt.      Part  IL  Part  m.  PartlT. 


yGoQt^lc 


8VNKT. 

P>(<. 

P«ftL 

PartIL 

Futm. 

P««IV. 

US 

i 

m 
i» 

»l 

!M 
Ml 

1'" 

ZOO 

IM 

»t 

4«    H8 
S 
M    SU 

ten 

47  «K 
IttT    K> 

»37 

IM    ««B 

S3T 

48  aio 

»37 
K» 
33S 

.<„ 

190 
M    T03 

170 

S 

ITS 

13M 
13W 
l«3t 

lOM 

lOJT 

141« 

IMS 
1N0 

NT 

1417 

tin 

1184 
1429 

is; 

14(H 
I3S» 

1821 
21N 

era 
»u 

II3I 
I3S1 
UK 

2117 
2M7 

roaTemUltoD.  I^,  n^^  A  b^^il*  U 'i^^  biM^  of 

.ofert  Harbor,  iDlud  «»«■«•;  to  N.«  B«i»,  K.  C.  Im- 

«foitH.rbor,  iBlttJinter-way  W  Sow  RlTM.S.C.lm. 

, 

:  Bo<'kb«klD|  Rivtr,  Ohio,  Ron  monih  MCooItIUb,  «i>bi. 

i^g  tho  UlHj>li,pl  KtVBr  M  BaiBt  Loi^  ikpon  Bo'i^ 

ige,  eonstmction  of  jqiirdnel,  ot  {loorgHtoini,  D.C 

1KB  acrou  K»»leni  Bntuh  PoLomM  RiTsr,  Wuhlngtoa, 

Itn  U  CmolDDUl  of  Lbe  KtDiooky  uid  Ohio  Brtdga  Cam- 

y  Google 
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Cambridge  Harbor,  Md.,  eiamlnMbm  uid  inrrey  of. 

CamdenBarbor.  Me.,  eiamtnaUon  and  anrrer  ol 

Cuul  1 1  th  e  CaaoadeaiCalnmbU  Blier.  Orejcan,  aosMraiitiini  < 

Canal  at  DeaMDlnHKapld(,UlaalMlpplSJTer 

CauallUlnoiBUidUloblJcan,  report  on  anqnlaitloa  of 

Caoal.  Lonlfrilln  and  PortlaDd.  report  on  dry  dock  at 

Canal,  Louiartlle  and  Portland,  operating  and  oare  of. 

CaiuJ,8c.U*tv<eF»IU.Hicb.,iwaatnictionot 

CanarsleBar,IT.T..linprDnnientaf 

CaDerFork  Rlier.  Teen.,  eunilnatloa  and  sarrey  of 

CanoKlver,  Ia..  ImpraiemeiiCof 

CaneyForkRiTer.  I'enD..  ImpniTegientof 

Cap«  Fear  River.  K.C.  liapniveuicntof  (■otranoe  to 

Cape  Fear  Hlver,  al«re  WilmlnglOD,  improreDiant  of 

Carp  BlTer,  LeLand.  Uicb.,  exumlnatioD  of,  for  eDtroLDce  t 

Carp  Lakeforbnrborof  rerneo 

C»a«JtyBavou,  ML«ii..oiramfn«lionof 

Catavln  River.  N.C.,  eiBinlniUlou  and  snrrey of 

Cedar  B«joa,Tet.,eiaa>laation  of,  where  it  emptiealnlKGa 

CeduKeviiIbrbor.'Fl'a.' Improvemealor.'I""'".''""!'! 

Cedar Kfver Harbor,  Mloii.linproveBient of. 

Ch^inRiTer,Oblo,eiBnilnaUoBatDKHithor 

Churnet  back  of  Brlgantlne  Beaob.  H.  J.,  between  Abaeoon 

and  Brigantlne  Inleu,  eiamlDalioa  of 

Channel  between  Janulca  Bay  andRockaway  Inlet,  N.  Y„  el 

Channel  beLween  Staun  Iijatnj  io'd  New  jerse]-,  impioTf 

Chanael,  Torch  Lake,  Lake  Superior.  eiamiaation'of.i.'JI" 

Charliiaton  Harbor,  S.  C,  improreiiieii t  of 

CharleToli  Harbor,  Mich.,  improTement  of 

Cbitrlatta  Harbor,  Fla.,  inoIadlDg  San  Carlo*  Bay,  eiamliia- 

tlOD  and  anrveyof 

ChartaK.aodMW.  Lakes,  prlotiDnanddlatributJOD  of. 

CbulottaHarbor.  y,T.,linpraTttaieDtof 

CbattahooebleBlTer.Aln.  and  Ga.,  Improiemeat  of 

Cbeboygan  Harbor,  Mich,,  IniproTemeat  of 

Cbeeaeqaakea  Cre»k,  N.  J..  Improvement  of. , 

ChehaUaFiTer.Wuih.,  Improiemintor  _ 

Ob«Mer  ninr.  Md.,  Improv^n]en  t  of,  at  Kent  latiiuL  ITBrrow* 

Chloaio Harbor.  Ilt.lmprovemontor..- 

Ohiokakomlny  River,  Va.,  ImprovenioBt  of 

CUoaMMCDe  Bay,  Va.,  inland  wator-way  to  Lewo*.  Dal,.  Im 

■Toreamitof 

Cfilppawa  River,  Wla.,  eiamlnaUoo  aod  report  on  OTecflowa  oi 
Obippewa  Hl*er  at  Sallowbankii.  Wli.,  ImprovemeDC  of 

CbooUwhatelwe  River,  Fla.  and  Ala.,  tm 

Ohoptank  Slvar,  Ud..  Improvement  of. . 

CincltiDaU,  Obio,  io«  harbor  at 

ClaTk'aCre«k.B.C.,  examination  and  anrvaj  of 

Clear  Water  Harbor,  Fla.,  eiamlnatlon  of 

Clearwater  River,  Idabo,  impravement  of. 

CleTelaod  Harbor.  Ohio,  improvement  of.. 

Clinch  BlTer,  Teno.,  Improvement  of 

Cllnlcin  River,  Mlcb.,lmproTemeDtor. 

Clinton  Harbor,  CoDn.,lmproTenieDtof. 

CoalEivcr,W.Ta.,cKaniliiaUoaof 

Coanjok  Itay,  N.  C,  Improvement  cT 

Cochaco  River,  N,  H,.  Imprsrament  of 

Cchanaey  Creek.  N.J.,  ImproTement  of 

Colondoof  the  Weat,  Improvameot  of ..._.... 

Cnlnmblk  River,  Tipper,  improvemeDt  of 

Coloiabla  River,  Lower,  Otegon,  Improvementof 

ColnabU  River  Oregon,  canal  at  Caaoadea 

ColamU*  River,  Or^on,  ImproTement  of  month  of. . 

CoBgaTM  Blver,  &  C,  imptovemant  of 

CoaMab  River,  Ala,,  Improvementof 

COBtfngeBolea  of  riven  and  harbor*,  cellmate*  fbr  -.. 

Cnmiaanc  Harbor,  Uhio,  improvement  of 

Jt  Rivet.  aboT*  Hartbrd.  Conn.,  Improvac 

MCtlunt  River,  below  Hartfbrd,  Codu.,  Improven 
■tRlvar.Oa..  aodAla..  Improvemeptof 

•..mteninlB Creek,  K. C.  Improvementof 

CanBBy.OreEon,lmprovaDientot  entrwioeto 

Cooaawaltea  Elvnr.  Ga.,  Improvement  of. 

CoqnIlleRlTer,  Oregon,  between  Coq  ullle  City  and  MyrtlePolnt, 
examination  of 

CoqulUe  Kver,  Oragou.  Improvar 
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htrioi.Utf..tammi{m'ei'.'.'.'.'.'.'.'.'. 

Ud..  ImproTHVBtoI 

a.  To-,  ImproTMUMitof  ohuuMlU) 

Jijou,  Lfc,  ImproTcuiuit  of 

r,  WHb..lniprovenn'nlof 

Eirbor.  UtL.  eunlnBtloB  at.  for  ■  ■u-will  trom 

BltoFlatBork  

lliier.Kj.,iniprovi.niriilof»Dntlifoikof 

*iv»rTfnn.iin<IKy,,iBiproT«BMitof 

u^LaraumluUon  of! !  11 ! .' !  1"  11 ""  11  ll !  i  III  l^ ! 
<a,  Tci..  Inpraremsnt  of 

W.eumlnstioDiDd  ■lirriiyofllir.r.'.ll."""!! 

■ron,!,*.,  inpnmigcDtof 

IDun.OhloKlTn.opanUDgudeHaot. 

Dout  knd  lake  fniDllet 

akwalcr  Harbor.  tuoproTCBiMit  of 

er.P>.udN.J..lirpn>Tunf<ii(Df 

apldiCuut.  UiKiiMlppi  Elver 

.Ulcb.,  ImproTniwDtaf 11111111111111 

Dobo;  IiUnd.  Ob,,  aumliutlini  sod  larTef  Dt . . 

Lipidi  CiDii.  drv-dnck  lit 

II,  ImproTementot  harbor  at 

rt  lee^barbor  at 

Elarbar,  LuDE  Uluid  8oDDd,  CoDiL,  cxmbIdMIoii 

i.rofrefone 

r^DD,  ImpravenoatDf 

tlv-r.  La.,  B»amiD«lkiB  or. 

.r.UlDn^improreiDentof 

ok  of  offlcprsaf  IbeCorpaof  biflDMr* 

bor,  Uaaa.,  BiamlnalioD  aod  »arT«j  ot 

B. 

Ctoek.'iJ.trtmpniTwneiJt  of  111111111111111111! 

.  Y..  irmoTalofabatructioiiafnia 

cb,  PoloaHO  KlYor,  bridge  oTtr,  al  WaablDRbm. 

iiswRwliell('VNlY,.lnipro**eBWDtatllll... 

h'.C.,lmpn..BmBnlor 

S,  C,  iniprovement  of 

S.  C^«i»JBlB»OaDofNonliForkof 

■i-r,  N.  J.,  lniiitotpii.»ot  of 

ooloripplipaiionll  111111 1111 11 111111 111111! 

'ur.  Ala.  and  Fla..  Iiaproiemeiirof 

id..ObioRlvarnear,  caainlnaUonor. 

I.  Burreira,  and  oonUogeaclea  of  lirera  and 

andaon-eji^DrpatlmeiilofCalTfoiTiYa'llll! 

and  ■arrov*  Id  DepattuicDt  of  Dakota 

UHl  aorTDji  Id  CIvialon  ot  lbs  Mlsaoarl .... 

and  snrvtji  ta  UlvlsLon  of  tke  FaolflB 

uiit  nnrrrvs,  DaputmBnt  of  the  Colnmbla. . 
and  ncDnoalaawnu,  cailmalea  for 

r. 

,  Ud..  eiamtnaUon  nf 

MT,  Obio,  ImproTsment  of , 

bio  RiTw,  lnipn>T«nent  of  narlgaUon  at 

Dthoor.  lIlnD,,  praaarvatloii  of 

rboT,  Mat*.,  eiamUiatiOB  of 

'  n  of,  wllb  tlev  to  ohaiiiliig  lis 


y  Google 


Pcatlwruid  SHTUBenla  HTsra.  CbL.  ImpnTHnent  of 

Ftah-van,  FnUsof  the  Potonuio,  anctlooot 

nrn-HUsElTsr  Uirbor.  Conn.,  eiunlnalloD  ud  HirTeT  or... 
mnt  airar,  Ol,  ttOBl  UddIhdew  to  Old  AgencT,  uunLu- 

A»  4Dd  nrreT  or 

nintBlnr,  O*..  Impmrmentof. 

ftiulilu  Bit.  N.  T.,  IniprofcmCDI  o( '. 

ranMtllle.  L«k*Bnniu.Hlch.,e»mlllBllDiiar,  farlurtBrU. 
Forkad  Uht  Blrer.  Tenu.,  einmiuCioD  ol  Konh  Tatk,  below 

DyarabaTKh  

Tort  BreoD.  lex.,  prow cUod  of  rlTcr  buk  st 

FOrtiOiMloiu.  MtJ.M>t(i.. 

Foonh*  River,  Ark.,  ImpnTemfnCof. 

Fax  end  WImoihid  rlTcn.  InpTOTemDnc  at 

r(ixBtTer,lBprai«aeiit,open<llD|[,iiiiilo>raof 

Tnakbid  Creek,  Fe.,lmpnTemBDlof 

Pnokiort  B)irt>OT,llieh..improTfmentof 

FreoHb  Braad  BItw,  V.  C.  Impiotemeotor 

Pwnoh  Breed  Rlrer,  Tudii.,  tiapTOTemeol  of 

Folton,  Ark.,  UkeeoooDeolJDgwllh  Bed  Blrer,  between  ahre*e 

pon^  Ark.,  end,  exiBilnatloa  of 

CI. 

G*]TeeloK Bej,  elilpoheniiel  In,  ImpnTevkent  of........ ,...-. 

Oklreetoa  Borbot,  Tex.,  ImptoTeaHnt  of  entnaoe  to 

aaaeoiwde  BlTer,  Ho..  unpniTemMit  of 

CHnley  Bi>er.  W.Te.,  eHminatlan  ef 

Q«duey'e  Chaonrl,  Mew  Xork  Harbor.  ImproTenMnl  of.. 

Oeorgelown  Harbor,  8.  C.,  Irapromncpt  of 

Qeorgelnmi  and  Waablnglon  baibon,  D.  C,  ImproTenkeat  of. 
Qabect'*Bu.]iMUuiBlTer,Fl&.,>iirre]  of  obuinel  from  Haul- 

OknoeatCT  Karbor.  Uaae-.lBiproiementof 

Oln  Core  Harbor.  H.  T.,  eiamloaUon  of 

0«nDui  Ba;,N.  Y.,  hopniTemeiitDf 

Onad  HaTcn  Harbor,  Hloh./lii>proTeaient  of 

Oraa*  Blverat  Meieena.  M.  T..  Improrement  of 

Onnd  Uanla  Harbor,  llloh.,lniprDTeBiBotof 

OiSDd  Uenit.  UlBU.ilmprnvement  of  harbor  M 

Giaod  RiTer,  Ulab.,lnipn>T«Dieotof 

Cttend  RIcer.  lliob,,e»nilDallonor 

Grend  Travene  Bay,  Ulcb..  toroouieotloa  wltb  Torch  Lake 

Great  EanawbitliiTer,  W,  Va.,  barborofrefojieatinODth  of.. 

Great  Kanawbaltlrer,  W.  Ta.,  ImproTomeolof 

Great  Fee  Dee  HI ver,  H.C,  ImpraTementor 

Great  SoduiHatbor.K.X.,  loipraienBDt  of 

Ghbd  Be*  Harbor,  Wla.,  ImproToment  of 

Oreenport  Harbor,  S.  Y..  ImproTementof 

Gayuduite  BlvtT,  W.  Va..  Improremmtof. 

GreeD  and  Barren  Hirer  XayigatloD  Conjpaoy,  value  of  prop- 

Gordoa'a  Laii.iln'g,' 'iike  Chajnpliinl  breakwaierat ''.'.'.'.'.'.'.'.'.'.'. 

H. 

Hamborgh  Bar,  III.,  bare  in.  eiamiiiallon  of 

Harbor  of  refme,  montb  of  Great  Kanawha  Birer.  W.  Ta., 

oonalrucHonof. 

Harbor  of  refiiEo.  flniily  Bav.  Maaa 

Barborof  retnge,  SanJBvBch  LnkeHaron,  Mloh 

Harbor  of  rDfusu,  Long  iBlaDd,  Codq..  morvar  of  Dnok  lal- 

Harborof  refuco,  SturseDo  Say  Cabal,  Wis 

Harlem  EW.T,5(.Y.,liuproToinont  of  

Hay  Lake  CbBDDi-l,  SI  Mary's  Bleer,  Improrementof 

Hftqlovor,  OD  ludjaa  Biver,  Fla.,  auiroy  of  ehuonel  from,  to 

OUbart'aBar 

Hero  lalaude.  Lake  CbBm plain,  I'lamlnatiaa  of^bauDel  at 

HeUGate.N.  Y.,improvBiuentoraBTigatlonat 

HiawaaeeoKtsor.  Tpnn.,luipra'BmeBt  of. 

Bhigham  Hiitbor,  Uaai..  iDiproTement  of. 

Hooaalonio  River.  Coon.,  imp rovemcDt  of 

HolstOD  Hirer.  TeuD,.  oxamlDat ion  anil  sprvey  of — 

Hodaon  Elver,  N.  T..  between  New  Baltunora  and  CoiaacUe, 

eiaminntlon  and  cni'vey  of 

HndaoD  Rlrer,  N,  T..  improveraoat  of. 

Bndaon.  Via,,  harbor  at,  eiaminaliOQ  of 
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or  nod  But,  CiL.  Inpni' 
Hnnm  R>H»r.  Ohio,  Impro' 


PMtL  iPiftn.  PMinL  pMtrv. 


It  ClsclnDiil.  Ohio,  coutMi.  tlui 
It  b»d  af  Drlavtrs  U«j,  tM,, ' 


ot  chuiiiFl  from  Banl- 


laalda  p^ 


■uge  bf  twwn  rBrsauniuk  ud    Su  J(^'i  Blver, 

:w-~ 

n  He«  B«neaadBMiifott.ll.C..lin 

"JA"" 

JmDM  RiTBT,  Dak.,  aXHnliutlcni  af... 


lU  Bocluwitf  InlM  u 


]C«D>wb>RlTer,GreaI,  improvsn 

"  ■     ■■      r,Lt[lle,lniproTmii 

-  ■Jl.,fmniKrw. 


E>*kHkU  Ri'i 


r,  BalliitDd  AaEnaM,  U«h,  eiuniBMion  t 


KentBfkyKlvfr.Kj   ImprovemeBlor. 

KsyportilirUor.  N.  J.,  ImprDiemrntof...^ 

EcDIuckf  Rivi^,  Ey^operMlDKauilcEreoflockB  ■ 
SewuiDiie  Harbor,  wis.,  ImpravcDient  or 


LiikFCIty,lIlDn.,bBrbaraf  refiicosE 
Laoruffcv  Itayou.  FLa.  .iniprovviucali 

Lake  hurUir*,  anil  river* 

La  Fiinrrbo  ll4t  on.  Ln..  ImproTrmcnt 
LakP  Iluion,  Uitb.,  burlior  «t  Fure> 


I^ku  <;tiiini|iIaiD,  K*rmiis.  N.  Y..  and  Tt,  Inpmn'iuriil . 
Lake  UiiliJirui,  at  Emplrn,  wlih  a  vli>i*ia  cuUluu  cliaD 
itboliDi  laBarIake,eiaiiiutalloiiur 


LakeroplD,  harboraaf  rifuinoD 

L'AuimilleKlvor,  AlK.,  iDiprDTninrDlor  .. 


Si,r™C''r! 


>■  to  Woat  LllKTiy,  eiaml- 


11.  UDprovemfiitof 

.      liTpr,  W,  Va..  Improrfmenlof 

TnjanMlt  Bay,  R.I,  and  Conn..  impieTenm 
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UttloKamtiiwcttBkT,  B.I.,  ratnuM  UvfatrrMX  Vatch 

Hill.EumluUlonuidaDrTCTDf 

Lillle  Prr,  D«  Klier,  B.  C  uhdIidiIIod  mod  lanev  ol 

l.llHeRlipr.  Ark.,  re-MUnloMlDBo/. 

LitUaTi'DDMHaKlnr.  Tann.,  tmprvTcmcnlor 

Lillle  Illr«r.  La.,  uamlnMJOD  of 

LiitlaltnlBlTcr.  Ark.,  InprovcncDtsf 

LItlla  UiTcr,  Uo  ,  fmm  Harnenrllle  to  lUlnnotloDi 

Sunt  FruclaBiTBr.  eiamiaalloDor  

UuleSoUDaBarboT,  N.  Y.,  inprarrmeiitar 

LOCKT  Bajoa.  Idke  BUtousan,  aud  Uio  Itorcbeat,  la-,  Im- 

pRiTeinaatof 

Lockwood'a  FdIIt  Blnr,  N.  C,  (lamlDallon  iDd  aarvar  of.. 

Lmiaa  r«k  or^dT  Hitnr,  Va^  siuntDMJoii  of 

LooUi Ills  and  PorUaod  Canal.  Er.,  ivpurtoD  dry-dock  at .. 
LonLarllleand  Portland  Caoal,  repan  dd  drelnaiio  rllhla.... 

LouiaTille  and  Ponland  Canal,  apcraila|i  and  care  of 

LavoT  WUlamett*  and  Columbia  riTera.OrfKon,lmprcT«i» 

Labro  Cbannet,  Me.,  Itpprvreineut  ol 

Lnddlnn on  Harbor,  Ulcb.,  iDiproTemrntor 

Lambor  RiTer,  N.  C.,  oiamlDsiloa  and  aurcoy  of. 

Lyus  Harbor,  Uaaa.,  ImiiToremeul  of 

Uackiuai  Harbor.  Mloh.,at  BIddle'a  PolDt.wlth  tIsw  U 
br<akwatBr,  oiaMUiBUoii  of 

UaMeo  BiTor  Jilaaa.,  ImproTMneDt  or. 

Uamanueck  Harbor,  K.  Y..  inproTomfnt  of. 

UaoawDaD  Hirer,  V.  J.,  imptme •  -' 

Ifanlallqae  Harbor,  Uich.,  Impro 

Maschailer  Harbor,  Ur  —    

IlaiiaieeIUTrT,Fta.,la...    

UaiiiatMHarboirMicb.,lmpnniaealoC 
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Kebcrin  Bivar,  Va.,  linproTrm 

Kieker'a  talBEd,  uIdd.,  lock  a 

UFDMuiha,  Ua».,  haibor.  eianilnniiao  and  aarrey  of j.. 

UirbiKinDlty  daibor,  Ind.,  improTsniPtil  of 

MilfonlUarbor.  Conn.,  improvtrocntof 

Ulloankni  Biy,  ImrlKir  afrrtaiait 

Ullwaiikee  Harbor,  Wla.,lmproTement  of 

UiBgoCrF«li.b.U..eia(DlnailoD  and  anrvey  of 

Mlnueaoia  Kiver.  wiib  ■  view  (o  Ita  Improveniant  by  lockaai 

UmpUlloDCmk,  Uel.,iiDpniTeinan'tof!''"'I!I.'lI."^"'I!" 
lUaiiaalppI  BItot; 

above  tbeFaltanfSI.  AnitanDy.tmproi-eineDtof 

at  Dea  UotDiM  Bapiiln,  improTenieut  ot 

opanUloDaof  anau'lmats  on 

at  Rock  lalapd  Kapldn,  improrcnient  of 

atRaablaland  Ik'nd.  III,.  eismlaatioD  SDd  aurrey  of. . . 

lniproTaDii>n(  ot  Boiitb  I'aaa.  iDinerilon  of 

batwean  the  moutlia  of  tbs  UUnota  and  Ohio  rirera.  ii 

betweenBalnll^uiaDdRainVAnibiiDv'VFal'livViir^vTc 
from  Dea  Uolnea  Bapidg  to  tbe  niaatb  of  IUIduU  Blvt 

tmpTovement  of 

ftom  Saint  Paul  to  D<-8  Uoln^a  Rapid*,  ImproTeDiCDI  of 
Upper,  oparadonaof  Atia^.buatH  on 
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OiuoblMRI*>r,r»«itimliiattanDf,  iboreCaindBn 

OiuohiM  BWor,  I<k.  tram  Cuidsii  to  dwdUi,  wiUi » ilaokwater 
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>■  and  inne;  of 

*»,  Fla.,  reaorrerof  omerandlDDerbareM 
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